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EDITORIAL NOTE. 



This ^^ Atlas of Abdominal Hernias" is certainly a 
most timely publication, and fills a long-felt want on the 
part of the general practitioner. The illustrations are not 
only very numerous, but they excel in character those of 
any other work upon hernia with which the writer is 
&miliar. While the well-known work of Macready will 
always remain a classic, and will continue to be consulted 
as much as ever by all who desire to make a comprehensive 
study of hernia, this work has never made any claims to 
deal with the operative side of the subject, and this is a 
side that has been steadily growing in importance the last 
decade, until now it is absolutely essential to have a book 
to supplement such a treatise as Macready 's. The present 
atlas of Sultan's seems to do this to an admirable de- 
gree, and I believe it will prove of very great value to 
the general surgeon as well as to the general practitioner. 

William B. Coley. 

Nbw Yoek, June, 1902. 
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PREFACE. 



The subject of abdominal hernia is one of the most 
important in the entire domain of medical teaching, since 
these hernias are not only exceedingly common, but the fre- 
quent occurrence of strangulation demands extraordinarily 
quick and energetic surgical intervention. In this respect 
the responsibility of the physician is unusually great, and 
he will have to decide between the life and death of the 
patient intrusted to his care more often, probably, than 
in any other affection. The treatment is productive of 
better results than in other affections, provided the condition 
is recognized early and that this recognition is followed 
by the proper therapeutic measures. In order to meet 
these responsibilities, however, a most thorough knowledge 
of the entire subject is necessary, and the details of this 
subject extend over a wide field. 

If this book should succeed in awakening an interest 
in abdominal hernias among physicians and students, and 
in inciting them to a careful study of the subject, I shall 
consider that my labors have been rewarded. 

Professors Braun, Orth, and Merkel, of Gottingen, 
have greatly assisted me by placing at my disposal the 
abundant material of the Surgical Clinic and that of the 
Institutes of Anatomy and Pathology. I am also indebted 
to Professor Nauwerck, of Chemnitz, for two ^^\\ak}\& 
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12 PREFACE. 

specimens, and to Professor Reichel, of Chemnitz, who 
allowed me to use one of his clinical records. This 
volume has been rendered possible only by kind assistance 
from many quarters, and I take this opportunity to 
express my most sincere thanks to all the gentlemen who 
have aided me. 

All the illustrations, except those prepared from photo- 
graphs taken by myself, were drawn by Mr. Braune, of 
Konigsberg, to whom I desire to express my special 
indebtedness for his clear understanding and untiring 
energy. 

Thanks must also be given to Professor Wilhelm 
Schultze, of Gottingen, for etymologic information, and, 
last, but not least, to Mr. Lehmann, who has greatly 
added to the value of the work by his careful attention to 
the details of its publication. 

Froriep's plates have been utilized in drawing Figs. 
2, 4, 5, and 6, and Figs. 39 and 95 were taken from the 
plates of Nuhn. 

Further details in reference to the cases illustrated in 
Plate 7, and in Figs. 90, 104, and 106, will be found in 
a work by Dr. Fertig, of Gottingen, which will shortly 
make its appearance. 

Georg Sultan. 
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HERNIA IN GENERAL. 



An abdominal hernia is a peritoneal protrusion which 
temporarily or permanently contains any abdominal vis- 
cus. The hernia is more definitely designated by the 
name of the anatomic region through which the peritoneal 
protrusion takes place (inguinal hernia, diaphragmatic 
hernia, umbilical hernia). The word " rupture," as 
applied to this condition, is to be explained by the old 
supposition that in those hernias which suddenly make 
their appearance, the protrusion of the abdominal viscu^ 
must be preceded by a laceration — ruptura — of the parietal 
peritoneum. At the present time it is known that this idea 
is erroneous. Another name in still more common use has 
been formed with the aid of the Greek word kele (enteroceky 
intestinal hernia ; epiplocele, omental hernia), and these 
combinations at once reveal the nature of the hernial con- 
tents. It must, however, be remembered that this termi- 
nation is used not only to designate hernias, but that it is 
also employed in reference to swellings resembling them 
(hydrocele, varicocele). 

The etymologic derivation of the word hernia from the 
Greek rd epvo<:j "sprout," *' outgrowth," as given in some 
text-books, is just as incorrect as is the attempted deduc- 
tion from hiray ''jejunum." "Hernia" is an old Latin 
word which seems to have always had its present signific- 
ance and the exact etymology of which is unknown. Some 
have assumed that there is a relation between tfca ^\n.^w^ 
3 17 
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temporarily or permanently contains any abdominal vis- 
cus. The hernia is more definitely designated by the 
name of the anatomic region through which the peritoneal 
protrusion takes place (inguinal hernia, diaphragmatic 
hernia, umbilical hernia). The word " rupture," as 
applied to this condition, is to be explained by the old 
supposition that in those hernias which suddenly make 
their appearance, the protrusion of the abdominal viscus 
must be preceded by a laceration — ruptura — of the parietal 
peritoneum. At the present time it is known that this idea 
is erroneous. Another name in still more common use has 
been formed with the aid of the Greek word kele (enterocek, 
intestinal hernia; epiplocele, omental hernia), and these 
combinations at once reveal the nature of the hernial con- 
tents. It must, however, be remembered that this termi- 
nation is used not only to designate hernias, but that it is 
also employed in reference to swellings resembling them 
(hydrocele, varicocele). 

The etymologic derivation of the word hernia from the 
Greek r6 £pvo<:^ '* sprout," ''outgrowth," as given in some 
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tion from hiray ''jejunum." "Hernia" is an old Latin 
word which seems to have always had its present signific- 
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XTf^^ and x"^^^*j "hollow," but this is also wTong, since 
XrjXi^ has also had the significance of "rupture" since time 
immemorial, as is shown by the etymologic agreement of 
the Creek word with the designation of the affection in old 
Bulgarian (kyla) and in old Scandinavian (havll). (From 
a personal communication from Professor Wilhelm Schultze, 
of Gottingen.) 

An idea of the frequency of hernia may be obtained 
from a study of the statistics of Bcrger, which are based 
upon the observation of 10,000 cas(\s of hernia, and which 
arc of particular value, since the number of cases occur- 
ring among Parisians of a certain age are conipartd with 
the total immber of the Parisian j)opulation at the same 
age. Considemble and interesting diflerences are found to 
exist in different periods of life. 

In ovory 1000 individuals in tho l»t year of life thoro arc 10.6 casos of hernia. 

From tho Ist to tho 4th year of life there aro 4.2 " " " 

In " 6th" " 9th years" " " " 1.80 " " " 

" "10th" "14th " " " " " 1.35 " " " 

" "15th" "19th " " " " " 1.14 " " " 

" " 20th " " 24th " " " " " 0.88 " " " 

** "25th" "29th " " " " " 1.25 " " " 

« " 30th " " 34th " " " " " 2.02 " " " 

" " 35th " " 39th " " " " " 3.32 " " " 

" "40th" "44th " " " " " 4.67 " " " 

" "45th" "49th " " " " " 6.73 " " " 

" " 50th " " 54th " " " " " 7.97 " " " 

" " 55th " " 59th " " " " " 9,52 " " " 

" "60th** "64th " " " " " 14.03 " " " 

«' "65th" "69th " " " " " 20.73 " " " 

" "70th" "74th " " " " " 24.20 " " " 

" "75th" "79th " " " " " 21.60 " " " 

" "80th" "84th " " " " " 16.03 " " " 

" " 85th " " 89th " " " " " 6.09 " " " 

" "90th" "94th " " " " " 1.25 " " " 

The relatively large number of hernias in the first year 
of life rapidly decrease with the beginning of the second 




■, and then slowly and uniformly diminish until the 
minimum is reached in the twentieth lo the twenty-fourth 
year. The number gradually increases until the sixtietli 
year is reached, when it suddenly rises, and the maximum 
is attained in the seventieth to the seventy- fourth year. 
From the eightieth to the ninetieth year the number of 
cases again drops suddenly. Men are more frequently 
affected with hernia than women in the proportion of three 
to one. The table just quoted shows that the number of 
cases of hernia in 1000 of the average population is about 
4.4. This proportion is by no means absolute, since there 
arc great variations in different countries, aud even in 
different parts of the same country. 

Every completely formed hernia possesses a mouth, a 
sac, certain coveriugs, and contents. 

The mouth of the hernia is the opening in the abdo- 
minal wall through which the hernia leaves the abdomen. 
If this opening passes directly through the abdominal 
wall, as in an umbilical hernia, so that the canal is very 
short, it is designated the hernial ring. If the canal is 
longer, and particularly if it passes obliquely through the 
abdominal wall, as in the inguinal region, *ve may speak of 
an internal and of an external ring. The scate of predi- 
lection for the formation of a hernial mouth or orifice are 
to be found in tliose places in which the abdominal wall is 
more yielding, where its structure Is weaker, and these 
situations are chiefly those in which the larger vessels and 
nerves normally pass through the abdominal wall. The 
spermatic cord, which traverses the abdominal parietes 
obliquely, serves as a guide for the ejtternal inguinal 
hernia, the mouth of which is consequently identical wl*iv 
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20 HEBKU. 

tho inguinal ennal ; tlie fcnionil lifrni:i iKiasps out with the 
femoral vesseli!, fliiiilly making It^ nppcurunco at the Baph- 
enous opening, and in the Kamc munnL-r the umbilical, 
obturator, and sciatic vessels determine the direction of a 
hernia occurring in these situations. A hernial orifice may 
also be formed in those situations where there is a gap in 
the mtisculnture, as in some cases of diaphragmatic and 
Itmibar hernia. The development of a hernia, however, is 
fevered not only by pre-existing apertures, but it some- 
times suffices that the abdominal wall is thinner in certain 
situations, whether it be because the normal structure u 
weaker, or wlietlier it has become thinned by pathologic 
conditions, suppurationa, or preceding operations. 
weak places arc to be found in the internal inguinal fossa 
(internal inguinal hernia), in the linea alba (hernia of the i 
linea alba, epigastric hernia), as well as in other portions 
of the anterior abdominal wall, particularly at the outex 
edge of the rectus (ventral hernia), and in certain plae 
in the pelvic floor (perineal hernia). For tho sake of com-., 
pletenes-ii, menti()n should also bo made of congenital msU 
formations or fissures through which a completely developed.; 
hernia with all its parts may protrude at birth. Such fissures' 
are observed chiefly at the umbilicus and in the diaphragm. 
There is one group of hernias, the so-called internal | 
hernias, which have no actual hernial orifice. In these 
cases tlie peritoneal diverticulum is situated between the. 
abdominal wall and the parietal peritoneum, and is nothings' 
more nor less than an expansion of a pre-existing peri- 
toneal recess. In those internal hernias which protrude 
into the lesser peritoneal cavity, however, the foramen of 
Wiaslow may be regarded as the hernial orifice. 
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A brief anatomic survey will be of service in explaining 
the situation of the most important hernial orifices, and, at 
the same time, will show how the seats of predilection for 
the development of hernias are dependent upon the anat- 
omic peculiarities of the abdominal walls. 

An inspection of the anterior abdominal wall of a mus- 
cular and not too fat individual (Fig. 1) reveals a series of 
depressions and elevations the location of which must be 
known in order to avoid being led into error by their mis- 
interpretation. Upon each side of the middle line there is 
a longitudinal elevation which gradually becomes flatter as 
it approaches the pelvis, and which corresponds to the 
position of the rectus muscle. The external border of the 
muscle is particularly well marked, and three, sometimes 
four, broad transverse furrows indicate the position of the 
tendinous intersections. These two longitudinal elevations 
are separated in the median line by a narrow groove which 
passes through the umbilicus and gradually disappears 
midway between this point and the symphysis. At the 
outer side of the rectus muscle another furrow is observed, 
which runs at first from above directly downward, then 
toward the median line, and which marks the situation in 
which the muscular portion of the external oblique joins 
with its aponeurosis. The external oblique muscle itself 
forms a flat elevation the serrated origin of which is dis- 
tinctly marked, interdigitating with the scrratus magnus 
and with the latissimus dorsi. The prominence below the 
flat elevation of the external oblique is the anterior superior 
spine of the ilium, and the anatomic base of the groove 
running from this prominence to the symphysis is formed 
by Poupart's ligament. For the sake of uniformity of 
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Fig. 1. — The outline at the right of the illustration gives the names 
of the different abdominal regions and also designates the positions at 
which the various hernias make their appearance. 

The illustration itself reveals the elevations and depressions of the 
anterior abdominal wall of a very muscular subject containing little 
fat. The middle line of the abdomen — the linea alba — is indicated by 
a furrow which gradually becomes indistinct and disappears midway 
between the umbilicus and the symphysis. The longitudinal eleva- 
tions on either side are caused by the recti muscles, the tendinous inter- 
sections of which are distinctly marked. The flat elevation just above 
the anterior superior spine of the ilium is formed by the external 
oblique muscle, and the groove running from this spine to the sym- 
physis lies over Poupart's ligament. 

description of the different abdominal regions the following 
lines are drawn : (1) A line connecting the lowest point 
of the costal margin of one side with the corresponding 
point upon the opposite side. (2) A line connecting the 
highest point of the crest of the ilium of one side (viewed 
anteriorly) with the corresponding point upon the opposite 
side. (3) Two oblique lines from the end of the tenth 
ribs to the pubic spines of the same side. 

Above the first line, in the middle, is the epigastric 
region, with the right and left hypochondriac regions on 
either side. Between the first and second lines is the 
mesogastric region, made up of the umbilical region in the 
center, with the right and left lateral abdominal, iliac, or 
lumbar regions at either side. Below the second line is the 
hypogastric region, comjx)sed of the pubic regicm or hypo- 
gastrium in the center with the right and left inguinal 
r^ions at the sides. The crural or femoral region com- 
mences at Poupart's ligament and extends downward. 

The superficial fascia is ex[)osed by the removal of the 
skin (see Fig. 2), and upon its surface are observed swvaJl 
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Fig. 2. — The anterior alxlominal wall after removal of the skin 
The superficial faacm w exiKMeil and through its suhstanoe the nndei 
lying external obliijue niuHcle may 1)e Hi>en. The continuation of the 
fascia upou the thigh is iK*rf orated 1)y the great saphenous vein; in this 
situation it exhibits a num1>er of sieve-like perforations and is known 
as the cri1)rifomi ftiHcia. 

Fig. 3. — Tlie ant<*rior alxlominal wall aft<T removal of the super- 
ficial fascia: l^ie most ext^Tmil of the alMhmiiiml muscles— the exter- 
nal oblique — is ex]H)sed; the muscular filK*rs soon spread out into a 
broiul a]N)neiin>sis tlio lower free nuu'gin <»f whi<'h is Poupart's liga- 
ment. The aiM)neun>sis ends at the ])ubic spine with a sliarp border, 
the convexity of which is dire<^te<l outwanl and which bounds an 
<>IM>ning — the external alMlominal ring — through which the spermatic 
cord jMUsses out of the alxlomeii. 

In the femoral region the fascia lata is ex])OH(>d. Tlie curved free 
ed^(^ of tliis fascia — the falciform pnx*4.'ss — is situate<l Indow the inner 
third of PouiMirt's ligament and embnu'-es the saphenous opening, 
through which the femoral vein and a narrow tnlge of the femoral 
art4'ry are visibh>. The f <lesignates the iM>sition in which femoral 
hernia makes its appearance. 



vascular rainifications whii^h liavc? no practical ini])ortaiioe. 
The sii|)crfi<MaI fascia is continued upon the thigli, in one 
place exhibiting 8ievc-lik(i {XTforations ; this portion is 
known as the cribriform fascia, and one of its oj>cnings 
gives {)assage to the gre^it saphenous vein. The sujxiP- 
fic^ial fascia of the abdomen is also continuous with the 
superfi(;ial fascia of the scrotum, in which situation it is 
known as tlui dartos. 

Figure l^ represents the structures which are exposed 
ujK)n th(* removal of the superficial fascia. The fibers of 
the external oblicpie muscle run from above downward 
and inward. Thev arise bv a number of diijitations from 
the seven lower ribs and spread out into a bnvad aponeuro- 
sis which ends in the median line in the liuea alba and 
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below in Pouparf s ligament. At the inner end of this 
ligament there is a concave free border, the concavity of 
which is directed downward and inward and beneath which 
the spermatic cord passes out of the abdomen. This open- 
ing, which represents the outer end of the inguinal canal, 
is called the external abdominal ring. The prolongations 
of the aponeurosis which form tlie upper and lower boun- 
daries of the ring arc known respectively as the superior 
and the inferior pillars. It is in this situation that inguinal 
hernia makes its appearance. If the scrotum of such a 
patient is invaginated and the index-finger introduced into 
the canal, the sharp margin of the ring is almost always 
distinctly felt and an exact idea of the size of the hernial 
orifice may be obtained. 

The femoml region is covered by the fascia lata, with 
the exception of the saphenous opening, which is situated 
immediately beneath the cribriform fascia. This opening 
is semilunar in shape witli tlie convexity directed upward 
and outward. Tliat portion of the fascia lata forming the 
upper and outer border of the sa})lienous opening is known 
as the falciform process. Through this oi)ening a portion 
of the femoral vein is observed into which the great 
saphenous vein empties, and to the outer side of the vein 
a narrow margin of the femoral artery may be seen. 
Femoral hernia makes its appearance at the upper portion 
of the saphenous opening and internal to the femoral vein, 
as indicated by the f i'^ ^'^^ figure. 

In figure -4 tlie external oblicjue muscle and a portion of 
the fascia lata have been removed so that the internal 
oblique muscle is exposed to view. Tliis muscle arises 
from the lumbar fascia, from the crest of the ilium as fox 
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Fig. 4. — ^The anterior abdominal wall after removal of the external 
oblique mnsole: The internal oblique muscle is seen passing toward 
the middle line; it is inserted into a broad aponeurosis, and some iso- 
lated fibers of the lower portion of the muscle are continued upon the 
spermatic cord and testicle under the name of the cremaster muscle. 
The fascia lata has been partly removed from the femoral region so 
tliat the femoral vessels are exposed. The vein lies to the inner, the 
artery to the outer side. The lympliatic gland situated at the inner 
side of the vein is known as the gland of Koscnmuller. 

Fig. 5. — The anterior abdominal wall after removal of the internal 
oblique muscle of the aponeurotic layers covering the rectus muscle: 
The rectus muscle with its tendinous intersections is exposed, and to 
the outer side of the rectus the transversal is is oljacrved. Tlie latter 
muscle has a sharp inferior border which piiHscs over the jKwterior por- 
tion of the spermatic conl. The spermatic cord itself is expo8e<l up to 
the point where it makes its exit through the int<^rnal alxlominal ring. 

In the femoral region the musclei) are oxjkmjhhI with the exception of 
the pectineus, which is still covered by the deep fascia. 



forward as the anterior superior spine, and from Ponpart's 
ligament. Tlie most posterior fibers pass vertically npward 
and are inserted into the three lower ribs ; the adjoining 
fibers pass upward and inward and the more anterior ones 
directly inward, while those most anterior run parallel to 
the course of Poupart's ligament. By fiir the greater por- 
tion of the fibers are inserted into a broad aiK)neurosis 
which divides into two layers. The sj>ermatic cord is seen 
passing upward and outward within the abdominal wall ; 
some muscular fibers from the lower edge of the internal 
obli(iue are prolonged u|X)n the spermatic cord and t<'sticle 
(cremaster muscle). In the femoral region the vessels are 
more frc'cly ex[)osed, and to their outer side the edge of the 
sartorius is observed. A lymphatic gland is frequently 
found at the inner side of the vein in the position at which 
femoral hernia makes its appearance. 
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e next deeper layer is exposed by the removal of the 
.1 oblique end of the anterior lamellse of the aponeu- 
roses (Fig. 5). At tlic outtr side is the transversalis, 
while in the middle is seen the rectus amscle with its three- 
teodinouB intersections. The rectus lias a broad origin 
from the fifth, sixth, and seventh ribs and from the xiphoid 
process. It becomes somewhat narrower as it passes 
downward, sends some fibers across tlie median line to its 
fellow of the opposite side, and is inserted into the npper 
iwrder of the symphysis. The small muscle situated 
anterior to the lower end of the rectus and in the same 
sheath is known as the pyramidalis. Its fibers pass from 
below upward and inward, and are inserted into the linea 
alba. The transversalis muscle arises by six serrations 
from the inner surface of the six lower ribs, from the lum- 
bar fascia, from the crest of the ilium, and from Poupart's 
ligament. These muscular fibers also terminate in a broad 
aponeurosis whicii is inserted into the linea alba, the upper 
three-fourths passing behind the rectus, while the lower 
fourth jtasses in front of this muscle (the portion of the 
aponeurosis forming the sheath of the ret^tus is not seen in 
Fig. 6). Tlie spermatic conl is seen lying in the inguinal 
canal, which is exposed as fur as its internal orifice — the 
internal abdominal ring. In the femoral region Scaqia's 
triangle (bonndetl by Pouirart's ligament, the sartorius, 
and tlie adductor longus) has Iwen dissected out, and in the 
space between the femoral vein and the adductor longns is 
seen a portion of the deep fascia covering the pectineus 
muscle. 

In figure 6 the rectus mu,?cle has been removed and the 
posterior jiortion of its sheatli exjiosed. This sheath ceases 
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Fig. 6. — The anterior abdominal wall after removal of the reotns 
muscle: The poBterior layer of the associated aponeurosis is exjMsed, 
and its sharp lower border, known as the semilunar fold of Douglas, is 
also seen. Tlie background of the space below the semilunar fold is 
fonued by the transversalis fascia, upon the surface of which a portion 
of tlie diHip epigastric artery is observed. The greater portion of the 
spennatic cord lias been removed and enough of the transversalis 
muscle cut away to expose the internal abdominal ring. 

In the femoral region the fascia lata has also been removed from 
the i)ectiueu8 muscle. 



abniptly midway betweon tlio umbilicus and the symphysis, 
tluis forming tlic semihuiar fold of Douglas. The sper- 
matic cx)rd and the portion of fascia covering the pectineus 
have also been removed, so that the internal abdominal 
ring and tlie pectineus mus(Je are plainly visible. The 
remaining layers of the anterior abdominal wall, passing 
from without inward, are the transversalis fascia, the sub- 
IK^ritoneal areolar tissue, and tlie j)arietal |)eritoneum. 

Since the strength of the ant<»rior abdominal wall is 
actually dependent upon the arrangement of the aponeuroses 
of the abdominal muscles, it will be of advantage to study 
particularly those j)()rtions of the aponeuroses which form 
the sheath of the rectus. 

The aponeurosis of the external oblique is a single layer 
and covers the anterior surface of the rectus muscle. 

The aponeurosis of the internal oblique divides into an 
anterior and a posterior layer : the anterior layer also 
covers the anterior surface of the rectus muscle and fuses 
with the aponeurosis of the external oblique ; the posterior 
layer i>ass(is behind the rectus muscle and its inferior mar- 
gin forms the semilunar fold of Douglas midway between 
the umbilicus and the symphysis. 
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The aponeurosis of the transversalis muscle is a single 
layer which passes behind the rectus muscle as far down as 
the semilunar fold of Douglas, fusing with the posterior 
layer of the aponeurosis of the internal oblique. Below 
the semilunar fold of Douglas the aponeurosis of the trans- 
versalis passes in front of the rectus muscle. 

From this description it will be seen that the posterior 
surface of the inferior portion of the rectus is covered by no 
aponeurosis whatever, and that this portion of the abdomi- 
nal wall is particularly weak, since the rectus muscle lies 
directly upon the transversalis fascia ajid peritoneum. In 
addition to this, there is a space at the outer side of the 
rectus which has no . muscuhir covering, so that with 
advancing years and relaxation of the abdominal wall, a 
hernia — the so-called internal inguinal hernia — can easily 
protrude through this portion of the abdominal parietes. 

A glance at the interior of the pelvis (Fig. 7) will reveal 
the positions and relations of the most important hernial 
orifices. The figure represents a sagittal section through 
the median line of the lumbar vertebrae and the right hori- 
zontal ramus of the pubis at the level of the pubic spine. 
The peritoneum has been removed and the anterior abdom- 
inal wall is put upon the stretch by means of a tenaculum. 
The bladder is situated beyond the symphysis, and more 
posteriorly the stump of the rectum is observed. Pou- 
part's ligament can be seen through the structures of the 
anterior abdominal wall, and the point at which the exter- 
nal inguinal hernia passes out from the abdomen is indi- 
cated by the junction of the spermatic artery and the vas 
deferens. For the sake of clearness the spermatic artery 
has been placed above the common iliac, Som.e\vl\al\\siax«t 
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Fig. 7. — A sagittal section throufl' tlie middle of the npinal column 
and the right horiaiiitul ramua <>( the puhis, exposing tho interior itl 
tile pelvis : a, Kectius abdomiuia niiiscle [ b, dwp epigastric artery | 
0, vae deferens ; d, fljiermatie att«rj ; e, external ilioo artery ; f, ext«r- 
nttl iliao vein ; g, obturator vessels and nerve ; h, anpedur gluteal 
artery ; i, urinary bladder ; k, re«tDin. 



to the median litiu tlm deep epigastric artery ia seen 
passing upwan) alnng tlic antcriur alHlominal wall, and it 
is between this artery and tlie border of the rcctns muscle 
that the internal (or direct) inguinal Iiernia protrudes. 
The external iliao artery and vein pass anteriorly beneath 
PoiijMirt's ligament, and just alongside of the vein the 
drawing shows a small lymphatic gland which marks the 
point of exit of the femoral hernia. Within the true 
pelvis the obturator artery is seen to arise from the superior 
gluteal, although this vessel is usually given off by one of 
the divisions of the internal iliac. The obturator artery, 
accompanied by two vcinH and a nerve of the same name, 
paSHes anteriorly and indic?ateB the situation of the mouth 
of an obturator hernia. The superior gluteal artery passes 
posteriorly with a sharp turn and penetrates the deeper 
tissues just above the sacral plexus. The sciatic artery, 
which leaves th<' pelvis below the sacral plexus, has be^- 
cut off so that only its stump is visible. The sciatic her- 
nia passes out of the abdominal cavity along the course of 
the superior gluteal or of tlie sciatic artery. 

The other boundaries of the abdominal cavity — tbsi^ 
diaphragm, tlie {)elvtc floor, and the musculature of die 
back — also have spaces between individual groups of mu&-' 
cles through wliich it is jK>ssible for a peritoneal divertlo- 
ulum to protmde. These hernias ai-e nevertheless very 
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rare, and we will defer the description of such hernial 
orifices until we consider special hernias. 

The sac of the hernia is that portion of the peritoneum 
which protrudes through the hernial orifice, and in its 
unchanged condition consists of a very thin transparent 
lamella. A case in which the abdominal viscera protrude 
through the abdominal wall without any cutaneous or per- 
itoneal covering (as after a punctured wound of the abdo- 
men, for example) is not designated as a hernia but as a 
prolapse. In certain cases of congenital fissure of the 
diaphragm (see Fig. 102) the intestines may pass into the 
pleural cavity without a peritoneal covering, and custom 
has designated these cases as hernias, although, accurately 
speaking, this use of the word is incorrect. A yielding 
abdominal scar may allow the intestines to ])rotrude, and it 
is also customary to refer to this condition as a ventral 
hernia, although the hernial sac is freciuently wanting and 
its place taken by scar tissue. The hernias of the urinary 
bladder and of the ascending and descending colon make 
an apparent exception to the general rule that every hernia 
must have a sac. Since these structures have only a par- 
tial peritoneal covering, and consequently are only partly 
within the abdomen, it can happen that the portion which 
protrudes may have no peritoneal covering. In this ease, 
however, the sac is somewhat higher up, so that the viscus 
constituting the contents of the hernia lies partly within 
and partly without the sac. 

The hernial sac may be congenital, all of its parts being 
present at birth, although this is only possible in certain 
situations which are so predisposed for developmental 
reasons. It fretjuently happens that the hernial sac is first 






formed duriiig extra-uterine life by tlie iiiftueucK of tlie so- 
called "abdomiual tension"; (, e., by a sudden increase of 
tlie intra-abdomiual pressure, as in cougliing, crying, sneez- 
ing, vomiting, straining at sUtol, or the lifling of heavy 
loads, or by traction from witltout from the growth of a 
subperiteneul lipoma. 

At this place it may be emphasized that the complete 
protrusion of the peritoneum into a hernial sac never occurs 
from a single augmentation of the intra-abdominal tension, 
however great it may be ; such a protrusion always occurs 
slowly as tlie result of tlie re|)eatc{l cffe<* of some of the 
influences just mentioned. It is partly due to a yielding 
of the [writoueum, but the most important factor is a loose- 
ning of tliat portion of the jwritoneum about the internal 
ring and its protrusiou through the hernial orifice. Evi- 
dence of this is frequently furnished by the radiating folds 
of the [jeritoneum. If a hernial tumor suddenly makes 
its apiM?arance during a marked increase of the intra-abdo- 
minal tension, in an individual who him previously pre- 
sented no sign of hernia, — and these am the cases which 
formerly leil to the supposition of a rupture of the peri- 
toueura, — we may be sure that the hernial sac was eitlier 
congenital or gradually formed during some period of 
extra-uterine life. 

The portion of the sac situatisd wUiiin the hernial orifice 
is known as the neck, the main portion of the protrusion 
is called the body, and the lowest part of the sac is desig- 
nated the fundus. 

In small and moderately large hernias the sac has cer- 
tain characteristics which naturally become obliterated if 
the hernia iucreoses m size. The sac of an umbilical hep* 
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Ilia tends to assume a spherical shape, while that of a 
femoral hernia is more ovoid. According to Bayer, a con- 
genital inguinal hernia usually has a pear-shajxjd sac with 
a narrow neck and a broad fundus, while the sac of an 
acquired inguinal hernia has a wide mouth from the very 
beginning. 

The sac-wall, like the peritoneum, is a thin connective- 
tissue membrane which is rich in ehistic fil>er8, but sparingly 
traversed by blood-vessels and nerves, which is lined with 
squamous epithelial cells, and which always presents a 
smooth, moist, glistening surface. If such peritoneal sur- 
faces are exposed to any irritation, such as pressure, circu- 
latory disturbances, or inflammation, they become adherent 
or form exudates and inflammatory deposits. It conse- 
quently happens that we occasionally see irregular thicken- 
ings in hernial sacs, particularly in those cases in which 
folds have been formed in intra-uterine or in extra-uterine 
life. If such a thickening runs around the sac in a circu- 
lar direction, an hour-glass constriction may be produced 
(Fig. 8) ; if a number of these circular constrictions are 
present, the hernial sac may resemble a string of beads. 
Such configurations are more frecjuently caused by the 
loosening of the tissues about the thickened neck of the 
sac, which is produced by tlie traction of the herniated vis- 
cera with every increase of the intra-abdominal pressure ; 
the adjacent peritoneum is drawn into llic hernial orifice 
and the entire sac descends. If a number of thickenings 
of the sac-wall are pn^sent, the intermediate portions of the 
sac may yield from the intermittent augmentations of the 
intra-abdominal tension, and diverticula are easily pro- 
duced (Fig. 9). 

3 




Fif;, 9.— A hprniftl sae with 
four diverticiils: Tliis apeoiuen 
was ri'Liioved at an operation upoD 
a Btran(i;ulated fe noral hernia. 
The di crt l la ooiila i ed notbiog 
but flu d the rert n n g portion 
of the -41 L t» lill-d Ih omeo- 



Pig. S. — HoHi'-glaea coiistrietion of a hernial sac: Tliis HpDcimen 
ivaa extirpated at a radical operatic) u for ingiiiiinl liemia, nrid contaiDed 
a targe piece of omentum whioh hod become adherent to the sao at the 
Beat of oouBtriction. 
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In the great majority of cases the contents of the 
hernia consist of portions of the email intestine, or por- 
tions of the omentum, or of both. This is because these 
structures are the most movable and the most susceptible 
to dislocation. Next in order come the colon and the 
cecum, either with or without the vermiform apjreudix, 
and the latter structure may be found alone. In a general 
way, it may be said that there is scarcely an abdominal 
organ that has not been found in a hernia, since the stom- 
ach, liver, pancreas, ovaries, tubes, uterus, bladder, kidney, 
and spleen have all been observed within a hernial sac. 
In addition to any of these structure,^ and particularly if 
circulatory disturbances or inflammation have occurred, 
there is present a collection of water which is known as 
the hernial fluid. There are certain oi^ns which can pass 
into the sac of a hernia only when their fixation in the 
peritoneal cavity is looser tlian normal. Certain portions 
of the colon, for example, may possess such a long meso- 
colon that they may easily descend as low as the inguinal 
region and protrude into an inguinal hernia. Such a relaxa- 
tion of attachments may also be acquired, since the abdom- 
inal organs may descend as the result of a general splanch- 
noptosis, or individual organs may be drawn down by the 
peritoneum and some adjacent viscus which is more mov- 
able. 

The size of a hernia is principally defx-ndent upon the 
amount of it^ contents, and is subject to the greatest pos- 
sible variation. A small piece of omentum will produce 
a swelling that is scarcely visible externally, while an 
inguinal hernia may contain almost all of the abdominal 
organs and form a lai^ sac extending as low down us the 
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knee. The latter (louditioii is koown an eventration, and 
if it exists for some time, it is fnv|iiently impossible to 
replace the viscera, since the abdominal cavity lias become 
correspondingly contracted. 

If the contents of a lieruial sac consist of an intestinal ' 
loop, tliat portion of tlie intestine situated on the proximal 
side of the hernia is known us the afferent intestine, while i 
that portion on the dlstul sitle is known as the efferent I 
intestine. An entire intestinal coil docs not always pro- 
trude, however, and it not infrequently happens that only 
the int(!fitlnal wall opposite the insertion of the mesentery 
is found within the sac, so that a pouching of the intes- 
tinal wall is produced (Fig. 10). Such cases are known 
as hernia of the intestinal wall. A similar condition is 
observed when a Meckel's diverticulum enters a hernial 
sac. This diverticulum is the remains of the omphalo- 
euteric duct of fetal life, and is usually found from one- 
half to one meter above the ileocecal valve (see " Umbilical 
Hernia," page 208). This hernia of a congenital diver- 
ticulum (Fig. 1 1) was first described by Littr6, and is con- 
sequently called Littrfi's hernia by many, although the 
same name is usually also employed in reference to the 
ordinary hernia of the intestinal wall. 

There are also acquire<l intestinal diverticula (Fig. 1 2) 
which may occupy a hernial sac. They may develop in 
any portion of the intestinal canal, are usually multiple, 
and are formed by a protrusion of the mucous membrane 
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rare, and we will defer the description of such hernial 
orifices until we consider special hernias. 

The sac of the hernia is that portion of the peritoneum 
which protrudes through the hernial orifice, and in its 
unchanged condition consists of a very thin transparent 
lamella. A case in which the abdominal viscera protrude 
through the abdominal wall without any cutaneous or per- 
itoneal covering (as afler a punctured wound of the abdo- 
men, for example) is not designated as a hernia but as a 
prolapse. In certain cases of congenital fissure of the 
diaphragm (see Fig. 102) the intestines may pass into the 
pleural cavity without a j>eritoneal covering, and custom 
has designated these cases as hernias, although, accurately 
speaking, this use of the word is incorrect. A yielding 
abdominal scar may allow the intestines to ])rotrude, and it 
is also customary to refer to this condition as a ventral 
hernia, although the hernial sac is frequently wanting and 
its place taken by scar tissue. The hernias of the urinary 
bladder and of the ascending and descending colon make 
an apparent exception to the general rule that every hernia 
must have a sac. Since these structures have only a par- 
tial peritoneal covering, and consequently are only partly 
within the abdomen, it can happen that the portion which 
protrudes may have no peritoneal covering. In this case, 
however, the sac is somewhat higher up, so that the viscus 
constituting the contents of the hernia lies partly within 
and partly without the sac. 

The hernial sac may be congenital, all of its parts being 
present at birth, although this is only possible in certain 
situations which are so predisposed for developmental 
reasons. It frequently happens that the hernial sac is first 



through au opening in the muscular coat of the bowel. It 
consequently follows that while the congenital diverticulum 
of Meckel (Fig. 13) contains all the layers of the normal 
intestinal wall, the acquired diverticulum consists of the 
serosa and mucosa and of but a few fibers from the longi- 
tudinal muscular coat of the bowel. 

In order to appreciate the .special characteristics of the 




contents of any hernia, it will be appropriate to sejiarately 
consider the individual organs which have been observed 
in hernias, and they will Ijc taken up in the order which 
corresponds to the frequency of their occurrence. 

The small intestine has the longest mesentery of any 
abdominal organ, and is consequently the one most likely 
to descGud into a hernial sac. Approximately s^ea.ki.w^. 



B upper thrce-fi fills of the small int<«ttne are kuowu as 
the jejuuum, while the lower two-fifths are called the ileiuii. 
The distance from the line of insertioQ of thu meaenter}- 
Bt the posterior abdominal wall to the ink«tiiie is greatest 
at alwut 25 eentinieters above the apjiendix, and in this 
situation is about 23 centintetere. This ditiitance beconiei^ 
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Fig. 13. — A long Meulcere diverticulum ot the small intestine. 



much shorter both toward tlie duodemim and toward the 
cecum — 11 to 13 centimeters. From this may be seen 
which portion of the intestinal canal is particularly predis- 
posed to form the contents of a hernia, and also that the 
jMissage of an intestine into a hernial sac is so dependent 
upon the condition of its mesentery that with every descent 
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of the hernia it is highly probable that one and the same 
intestinal coil protrudes through the hernial orifice. 

The Omentum. — In 283 inguinal hernias, Maydl has 
found the omentum as the sole contents 77 times, and 
omentum together with the intestines 34 times; in 123 
femoral hernias he found omentum alone 19 times, and in 
combination with the intestine 14 times. If both omen- 
tum and intestine are contained in the same hernia, the 
omentum usually retains its relative position and is situated 
in front of the intestinal coil. If the omentum remains 
in the sac for some time, it frequently undergoes certain 
changes. The opposed omental surfaces may grow together, 
forming irregular masses, or the fatty tissue of the omen- 
tum may take on a lipomatous thickening. Adhesions are 
very easily formed between the omentum and the wall of 
the sac, and it is usually the lowest tip of the omentum 
that grows fast to the sac. This is not always so, how- 
ever, since in some rare cases a certain portion of the sur- 
face of the omentum may adhere to the fundus of the sac 
and the free end turn upon itself and pass back into the 
abdominal cavity (Fig. 14). If such a condition is not 
recognized at the time of operation, the customary ligation 
of the omentum in sections may be followed by l)ad results, 
since such an omental process, being cut off from all of 
its connections, falls into the peritoneal cavity, l)ecomes 
necrotic, and thus favors the development of a purulent 
peritonitis. 

The Large Intestine. — The sigmoid and the transverse 
colon possess rather long mesenteries, which are, how- 
ever, subject to great variations in this respect. The as- 
cending and the descending colon have no free mesentery ; 
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wbich bas tamed upon iteell and passed back into the abdomen. Tbtt ^H 

tioo fnrthest hi tlie riKht, the reourrent tip of omentum (a) may bessen ^H 
prujeoting into the peritoneal c»vit;. ( Diognunmatie drawing "battA ^M 
upon a oose operated upon at the Sargical Clinio of Gottingen. ) H 

abdominal wall and are consequently uncovered by peri- ^M 
toneura. Under certain circumstances, however, these ^M 
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3era are not so firmly adlierciit, iinrl then even these 
portions of the intestinal tract have a certain range of mo- 
tion, Tlie peritoneal covering of the cecum at ita point 
<,if reflection npon the ascending colon shows a similar 
arrangement ; /. e., the posterior surface of the cecum is 
extraperitoneal, while the cecum itself and tlie verniifonn 
process are surrounded by peritoneum. [The cecum is 
frequently so movable that the appendix may be found in 
a lefl inguinal hernia. I have observeil one such caae and 
a number have been reportetl. — Ed.] 

From this description may be seen the relative ability 
of the different portions of the lai^ intestine to descend 
into a hernial sac. It is also to be remembered that the 
mobility of the transverse colon is limited by its connec- 
tion with the more finnly fixed ascending and descending 
colons, and that the cecum can be more easily dislocated 
by the adjacent and more freely movable ileum. It con- 
sequently happens that the cecum, the transverse colon, 
and the sigmoid flexure can pass into a hernial sac much 
more easily than the ascending and descending colons. In 
no small number of cases the vermiform appendix, either 
alone or with the cecum, is found as the contents of a her- 
nia, and sometimes becomes inflamed within the hernial sac. 

[In 32 cases of cecal hernia operated upon by the writer 
the ap}x^ndix was also found in the hernial sac eight times. 
In two of these cases the heniia was strangulated. — Ed.] 

When those portions of the large intestine which have 
only a partial peritoneal covering' pass into a hernia, they 
maintain the same relations to the peritoneum ; L c, they 
lie partly within and partly without the hernial sac, as has 
previously been mentioned. 
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With tlie exception of iimbitiisal lioniia, and in awonl- 
ance with tlie usual lueation uf tiie abdominal viscera, 
liernia of the cecum and of tlie ascending colon are more 
frequent upon the right sido, wheretis those of the sigmoid 
and descending colon are more commonly observed upon 
the left. The opposite wmditlon may, Iiowever, obtain, 
and it is then fair to assume tho existence of a congenital 
displacement of the viscera. At an early stage of develoji- 
nient both the ascending and descending mesocolons are 
as freely movable as is the mesentery of the small intes- 
tine, antl at a later period they become closely attaclied to 
the parietal peritoneum of the posterior abdominal wall. 
If the mesocolon remains long and movable instead of 
passing through the usual developmental changes, the ap- 
pearance of the cecum in a left-sided inguinal or femoral 
hernia may be easily understood. In a simihir manner if 
the sigmoid flexure is found in a right-sided hernia, we are 
forced to assume that it has a congenitally long mesentery. 
It goes witiiout saying that, in addition to the large iutes- 
tine, both omentum and coils of the small intestine may be 
found in the hernial sac. 

No other organs except those just mentioned are oom- 
monly found as the contents of a hernia. It is true that 
in 1898 Bmunor was able to collect 180 cases of vesioal 
liernia from the literature, but these cases were those occuiv 
ring within a period of about a hundred years, and their 
number is not so great when compared with the enormous 
number of operations for hernia which have been performed 
in the last deoennium as a result of the modern methods 
of asepsis and of the development of the technic of the 
ojieration for radical cure. [Of 950 cases of inguinal and 



femonil hernia operated upon I have not obscn-ed a single 
hernia of the bladder. — Ed.] 

From the fact that only tlie upper and a part of the 
posterior Burfaco of the bladder ia covered by peritoneum, 
it will bu seen that either the intraperitoneal or the e,\tra- 
peritoneal portion of thia oi^n may pass into a hernia. 
According to IJrunner, it most frequently happens that the 
uncovered portion of the bladder is tlie first to protrnde 
through a hernial orifice, and that this is followed by a sac 
of peritoneum. It must also be remembered that a vesical 
hernia may be simulated during aii operation upon an in- 
guinal hernia if strong tractiou is made upon the isolated 
sac. Under such circumstauees the bladder is eometimea 
drawn down with the hernia, but it sinks back into its 
normal position when the traction is discontinuetl. It not 
infrequently happens diat the presence of a vesical liernia 
13 not suspected until tlie bladder is cut into at the time 
of operation. To avoid the occurrence of such an accident, 
the anamnesis should be carefully studied for the pre-cxist- 
euce of vesical symptoms and a catheter should be intro- 
duced to determine the relation of the bladder to the hernial 
contents. During the operation the presence of the bladder 
is frequently indicated by a marked increase in the amount 
of the prevesical areolar tissue. 

The publications in reference to hernia of the ovaries 
were last collected in 1878 by Puech, He was able to 
find 86 caws, of which the greater portion (54) must be 
regarded as congenital. Both ovaries have been repeatedly 
found in bilateral beniias. English collected 9 such cases 
of bilateral inguinal liernia, Otte found a similar condition 
in a bilateral femoral hernia, and in one Q^ IW i:^*!** 'ifJ^- 
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lected by Puech one oviiry was in a sciatic hernia while 
the other was situated in an umbilical liernia. The cliar- 
acteristio symptoms of a liernia of tlie ovary are a typi- 
cal pain upon pressure, analogous to that produced liy 
pressing upon the testicle, and a periodic swelling of the 
liernia apfiearing sinmltaneously with menstruation. The 
latter and more important symptom is, of course, nbseut in 
children and in women who have passwl tlie meiiopanse. 

The Fallopian tubes, rarely alone hut more frequently 
with the ovaries, have been found in Inith inguinal and 
femoral hernia. 

Maydl states that, up to the pn.'sent time, the uterus lias 
becQ found sevonteen times as tiic contents of a hernia. 
In nine cases the uterus, the ovarii>s, and the tubes were 
present, and in two of tliese intestinal coils were also 
observed within the hernial sac ; in five cases the uterus 
showed evidence of developmental anonialies, and in si'V- 
cral instances it was in a pregnant condition. According 
to Gurlt, tlie latter state of affairs gave the sui^ou, 
Trautmann, an opportunity to fuecee.«fully jxTform a 
Ciesarian section in IGIO, both mother and child being 
saved. 

The stomach has been observed not only in diiij>hragma- 
tic and umbilical, but even in inguinal and femora! hernia. 
On account of the frequent occurrence of gastric paiu in cases 
of epiga'itric hernia, it was formerly supposed that these 
hernia? were particularly likely to c()ntain a jiart of the 
stomach. Since we now know that traction upon the 
omentum may cause such gastric pains, or that they may 
even result reflexly from traction upon the parietal peri- 
toneum, we should designate only those cases as gastric 
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hernia in wliitli the presence of tlie stomaoli within the 
hernial sae has l>een incontrovertibly [troved. 

The microscopic examination of small fistulas, cysts, and 
tumors of the itrabilicns which sometimes remain as rest.8 
of the omphalo-enterie duct has repeatedly demonstrated 
the existence of a imicous membrane, the structure of 
which resembled that of the stomach. In one instance the 
mucous membrane even furnished a secretion which pos- 
sessed certain digestive properties. Tillmarms, who de- 
scribed the first case of this kind, thought that originally 
a small gastric diverticulum had been present in a con- 
genital umbilical hernia, that this diverticulum had be- 
come walled off from the stomach, and that it had protruded 
externally after the separation of the cord had taken place. 
This case, which the newer works still classify with gastric 
hernias, has nevertheless nothing to do with them, and 
should be considered as a developmental anomaly of the 
omphalo-enterie duct (Ophiils). 

The liver has been found in diaphn^matic and in con- 
genital umbilical hernias. la the latter position it has 
sometimes formed the sole contents of the hernial sac. 

The dilated gall-bladder was found alone in a hernia 
of the linea alba by Lanz and in an inguinal hernia by 
Skey. 

As instances of rare contents of an inguinal hernia may 
be mentioned a floating kidney (Dei])ser), a dilated ureter 
(Reichel), and the spleen (Riiysch). The pancreas has 
been found in an umbilical hentia (Rose), and a testicle 
which failed to descend into the scrotum has been observed 
in a femoral hernia (Gnincourt). 

The coverings of a hernia (Fig. 15) are those layers 
of tissue which inclose the hernial sac. The hernial ori- 
fices are not naturally patulous, but are closed by loose 
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Fig. 15. — A diagram niatia repreaeutAtion ol tlie ooveriiiga of a her- 
nia: a, The akin; h, thu Buperficial (aBoia; c, the muscular layer— e. g., 
^maater ninaole in aa iiigniDal hernia; d, the trtmavereiBlis fascia; 
o, d, have also been called the fascia propria heniite; e, the peritoneum 

, the BOO of the hernia. 



connective tissue, fu^scias, tendonri, or uiusclcs, and filled up 
by vessela making their exit from the iibdumen. When a 
hernial sac comiuencee to descend, tlie tissues in front of 
e either pushed to one side or forced in advance of the 
hernia. The protruded structures form the coverings of 
the liemiul sue, and their number, charact4:'r, and thick- 
ness vary witli the anatomic jieculiariticH of tlie liKUtion 
involved. If the parietal jteritoneura is separated from 
the inner surface of the abdominal wall, it will be seen 
that the entire abdomen is lined by a fascia which is known 
aa the intra-abdominal fascia. The vesseU are always 
situated between this fascia and the parietal peritoneum, 
and in those situations in which the vessels pass out of the 
abdomen there is always an opening in tlie fascia. Thia 
opening is not an orifice mth a free Iwrder, but is formed 1 
by the fascia passing out with the vessel for a certain dia- J 
tance and then becoming adherent to its wall. The various 
portions of this intra-abdominal fascia are known by dif- 
ferent names in the different regions of the abdomen. . 
Upon the posterior abdominal wall, where it partly oovers \ 
the iliac muscle, it is known as the iliac fascia ; upon the J 
anterior and lateral abdominal walls, where it lines &e-| 
transvcrsalis muscle and aponeurosis, it is called the traofr- \ 
versalis fascia, and within the pelvis it is spoken of as tluiJ 
pelvic fascia. The particular relation of this fascia to aiiy^'4 
iudividual hernia will be fully considered in the sectaoi 
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^H always above the umbilicus ; next, m tbe femoral region ; 
^B and, finally, in the inguinal and umbilical regions. 
^H When thege fatty tumors coexist with a hernial sac, they 
^H have an additional interest, since their growth may exert 
^H such marked compression upon the sac that its opposed 
^H inner surfaces finally become completely adherent and thus 
^V obliterate its cavity. lu this manner it is possible that a 
hernia might undei^ a spontaneous cure. If the growing 
lipoma, instead of exerting a uniform pressure upon the 
entire eac, simply compresses a portion of it, tlie adhesion 
of the serous surfaces takes place in this situation only, 
and a part of the liernial sac may be cut off as a com- 
[iletely closed cyst. Such cysts upon liernial sacs may 
also be formed in other ways (see Figs. 51 and 52), and 
their presence makes the recognition of the hernial con- 
tents much more difficult. 



THE ORIGIN OF ABDOMINAL HERNIAS. 

The mechanism oi' the formation of hernia is of con- 
siderable and by no means purely theoretic interest. If 
the causes of an ailment are known, its permanent cure 
may be more readily accomplished, and with the present , 
rapid growth of the accident insurance laws, the physician , 
is called upon so frequently to express an opinion upon 
the etiologic connection between an accident and an abdo- 
minal hernia that he has a pressing and undeniable need 
of an exact knowledge of tlie mechanism involved. 

The previously mentioned supposition that a hernia was . 
preceded by a rupture of the peritoneum was particulariy i 
held in reference to strangulated hernia, while non-strangu-' 
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lated hernias were supposed to result from a relaxation and 
displacement of this membrane. These were the funda- 
mental views which were generally accepted from the most 
ancient times until the beginning of the eighteenth century, 
and it was not until this time, most important for the 
development of surgery in general, that Mery (1701) pub- 
lished some observations intended to prove that the peri- 
toneimi was not torn, but simply stretched, in the format 
tion of a hernia. Corvillard (1672) had previously dis- 
covered that there were certain congenital hernias which 
were completely formed before birth. Reneaulme de 
Lagaranne and Garengeot (about 1730) gave the first 
complete description, in a more scientific manner, of the 
mechanism of the formation of a hernia. They supposed 
that the intestines were subjected to pressure upon all sides 
by the abdominal muscles and diaphragm, from which they 
attempted to escape through the weak portions of the 
abdominal wall, particularly in those places which give 
exit to the vessels. In these situations they believed that 
the peritoneum was piished outward, either gradually or 
suddenly, by the abdominal pressure and the weight of the 
intestine, which they supposed to be filled with solid feces. 
No further mention of a rupture of the peritoneum is made 
by Garengeot. A marked advance in the understanding 
of the development of hernia is seen in the theorj' of Bene- 
voli (1797), that the causes previously given for the forma- 
tion of a hernia were not sufficient, but that an additional 
factor was necessary — namely, a relaxation of the mesen- 
tery. Whether this relaxation is primary or whether the 
mesentery elongates secondarily from the descent of the 
intestijie into the hernia, long remained a subject of con- 
troversy, and has not been definitely decided even at the 
present day. Cloquet (1819) treated the subject from 
another standpoint, and was the first to suggest that hernia 
could arise not only from pressure from within, but also 
from traction from without. The testicle, for example, 
in its descent could draw the intestine after it,. or a sub- 
peritoneal lipoma could, by means of its pedicle, make 
traction upon the peritoneum and thus form a hernial sac. 
Roser (1843), followed by Linhart (,1865'i, e\KL\>Q\».'y»S. -^^ 
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latter theory, and claimed that, in femoral hernia at least, 
the traction of such a subperitoneal lipoma was to be con- 
sidered as the usual cauae of tlie development of the hernia. 

Recently Koch (Dorpat) and hia followers have ad- 
vanced the theory that neither traction from without iior 
pressure from within can produce a hernial sac during 
extra-uterine life, but that, with the rare exception of those 
formed by cicatricial tissue, all hernial sacs are congenital. 
They assume not only that the hernial sac is congenital, 
but also that the intestinal coil within the sac has attained 
this position from some congenita! peculiarity of its situa- 
tion or attachment within the abdomen, Koch recognizes 
.the possibility of the enlargement of a congenital hernia 
in later life, and explains such an occurrence by the mobility 
of the peritoneum, and probably also by a specific theory 
of growth. 

At the first glance Koch's theory is apparently favored 
by the influence of heredity upon the occurrence of hernia, 
which is shown in Herger's statistics, inasmuch as members 
of the same family are frequently affected. This, however, 
proves nothing, since the conditions which favor the de- 
velopment of hernia, such as the degree of resistance of 
the abdominal wall and the size of the hernial orifice, are 
also inherited and could influence the development of the 
hernia in the parent as well as in the child. The univers- 
ally recognized rarity of femoral hernia in childhood speaks 
against Koch's theory. The statistics of Bergcr show but 
9 femoral hernias in 1518 cases of hernia in children under 
fifteen years of age. [I have recently analyzed 9882 cases 
of hernia in children under fourteen years of age treated 
at the Hospital for Ruptured and Crippled in New York, 
and found 60 cases of femoral, or the proportion of 1 : 164 
inguinal. — Ed.] Even if the hernial sac were congenital, 
and the femoral hernia became completely developwl later 
in life by the descent of the hernial contents, autopsies 
upon the newborn should have revealed the presence of a 
peritoneal diverticulum much oftener than haa been the 
case. As long as such a congenital predisposition is not 
supported by anatomic evidence, it will be well to regard 
Koch's theory with a great deal of skepticism. 
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^^^K The prevalent views iu reference to tlie origin of abdom- 
^^"inal hernia may be exj)rfssed as follows : 

1. Congenital heniius are observed whleli are complete 
at birth, even the hernial contents being present. They 
are to be regarded as distnrbauces of development, and 
such disturbances of development occur almost exclusively 
in umbilical, iogninal, and diaphragmatic hernia. There 
are other cases in which only the hernial sac is congenital, 
and this is observed particularly in external inguinal 
hernia. In such individuals there is no sign of the pres- 
ence of a hernial sac, and it probably is not until there is 
a sudilen violent augmentation of the intra-alxlominal 
tension by sneezing, crying, a fall, a blow upon tlie abdo- 
men, or by lifting heavy weights, that the intestine is 
forced into the sac and the hernia is complete in all its 
parts. In these cases there is a congenital predisposition 
to hernia, since the sac exists at birth, but the liernia is 
not completed until one of the just mentioned exciting 
causes is brought into play. In a similar manner tlie 
intestine may be forced into a congenital sac by a fre- 
quently repeated moderate increase of the intra-abdominal 
tension, and thus complete the formation of a hernia. 

2, In addition to congenital, we have acquired hernias. 
They are cliaractcrized hy the fact tliat they never arise 
fnnn a single increase in the intra-abdominal pressure, be 
it ever so violent, but make their appi'aranoe gradually. 
As Graser very correctly emphasizes, the development of 
the majority of acquired hernias is not due to any one 
cause, but to a series of different influences. As far as 
the development of the hernial sac is concerned, the yield- 
ing of the peritoneum is due to the fa<A tlvat \.W ■sS^wwi- 



1 inal wall is less capable of resLitauce in certain situa- 
tions, and tliat the iwritoneimi, which is eaHily movable 
upoii its bed of liiose areolar tissue, attempts to escajK- 
from the rc]M.-att>(l augmentations of the intra-abdominal 
tension throngli the places of decreased resistance. The 
majority of hernialogists agree tliut the development of 
the hernial sac is favored both by rapid emaciation and by 
the rapid accumulation of fat. Paradoxical as this may 
sound, the explanation given is nevertheless a plausible 
one. With the occurrence of general emaciation, the 
fatty tissue filling up the hernial oriUces usually disap- 
pears, and these places, which were already less resistant, 
become more yielding and relaxed ; with the rapid appear- 
ance of obesity there is an increase in the amount of the 
subperitoneal areolar tissue, and this consequently results 
in a greater mobility of the peritoneum. The traction of 
a rapidly growing subperitoneal lipoma upon the peri- 
toneum, to which it is tightly adJierent, is also a factor in 
the development of a henilal sac, although it does not 
follow that this method of origin is frequent, or, as Roser 
claimed, the usual one. 

3. The enlai^meut of a pre-existing hernial sac is due 
in a slight measure to elastic extension, but cliiefly to a 
greater or less degree of mobility of the perit»)neura upon 
the underlying structures. In my opiniim, however, the 
ability of the sac to enlarge from iiu increased growth of 
its peritoneal surface is worthy of particular attention. If 
a cyst which is lined with epithelium bec()mes very tensely 
tilled, the pressure of the secreted fluid acts as a stimulant, 
and the walls enlarge more by actual growth tlian by a 
flattening and stretching of the cellular elements. We 
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must also assume that a similar effect is produced upon the 

inner surface of a hernial sac wliich ia constantly irritated 

tlie repeated forcing of the intestine against its wall. 

4. Only those portions of the intestines may enter into 
a hernial sac which are enabled to do so by their position, 
and particularly by the lengtli of their mesenteries. We 
must consequently assume tliat a congenital predisposition 
enables the intestine to jmss the hernial orifice, but that 
with the enlargement of the hernia it is possible for the 
mesentery to elongate by a process of growth similar to 
that described in reference to the hernial sac. 

5. Both the origin and the enlargement of a hernia are 
favored by certain pathologic conditions, particularly those 
of the respiratory apparatus, by pregnancy, and by certain 
occupations. 

The pathologic conditions of the respiratory organs 
which favor the development of hernia are acute and 
chronic bronchitis ; whooping-cough ; and probably also 
nasal obstruction — from adenoid proliferations, for exam- 
ple, on account of the associated exertion in breathing. 
Other factors to be considered are gastro-intestinal diseases, 
particularly chronic constipation, and anything which hin- 
dejs the emptying of the bladder (phimosis). The stretch- 
ing and subsequent relaxation of the abdominal wall in 
pregnancy is a sufficient explanation for the frequency of 
hernia in multipara. According to Ber^r, those occupa- 
tions which require the output of considerable muscular 
effort combined with increased demands upon the thoracic 
organs are the ones which most strongly predispose bi 
lemia. 
Ill the critical I'xaniination of a causal relation. Iwl-ji^ii-cv 
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^H hernia and accident wc; iiiuiit renicnihi.'r, firnt of all, that a 

^H hernia, complete iu all ita parts, can ni-vur arise at the 

^H tnomunt of an ucuidcnt, or by n single nugmentatioo of the 

^H intm-abdominul tcuMion, he it ever so grt'ut. If the hernia 

^H first appears at the time of the aecideiit, we may certaiuly 

^H suppose that the hernial sac was either congenital or grad- 

^B ually formed in the manner alrttady described. [Bil- 

^H finger's' recent pa|HTon "Tranuiatic Hernia" proves that 

^H traumatic hernia, though rare, does occur, and cilt>B a case. 

^r I have recently observed an undoubted ejise niyaelf. It 

was of tlie direct variety and there was no pre-existing sac. 

The hernia apiiearcd inunediately after the injury. — Ed.] 

After a severe subcutaneous wound of the abdominal \rall 

in which the jmrietat peritoneum has also been torn, it is 

possible that the aWominal scar may stretch and lead to 

a hernial protrusion when the patient leaves his bed and 

resumes his ordinary occui«ition. These cases, w)iich are 

lo be classified with the hernia of wears {page 31), are, 

however, very rare. 8u(!h wounds may occasionally be 

recognized by the immediate consequences of the Icaiun — 

swelling, pain, tenderness, and the effusion of blood, but 

these symptoms may also be absent 

Although it must be unconditionally aceei>tcd that a 
hernia making its api>eurance at the time of tiie injuiy has 
never completely developed at that moment, a causal con- 
nection must nevertheless l>e recognised, since a pre-existing 
condition has been made worse by theacciduiit ^ or injury. 

' Arehiv t. klin. Cliir., M. lxiv, No, 1, 9U1. 

' By an ei«i<leiit ih mejtiit tlint tlie afTMit^it indivkkiul fiifTers an 
impainnent al \i\» physical or mi>nta1 condition, or even deatli, whether 
it be from external injury or froiuocj^uio diaeuxc, aiul that this Impair- 
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The inveetigatioii as to whether a hernia has previously 
existed is consequently very essential for a critical judg- 
ment upon tliia question. The following are some of the 
questions which must be asked : Has the injured indi- 
vidual ever been examined by a physician for any other 
disease? Has ho been a soldier? Did he tell liis fellow- 
workmen immediately of the herniul tnmor which he claims 
suddenly ai>].Teared ? How much time elapsed after the 
injury before he consulted a physician, and what did the 
physician observe? Are traces of the injury still present 
and can a conclusion be drawn from the size of the hernia 
and from the thickness of its coverings that it must have 
existed for a considerable time ? 

The furtlier questions as to whether the iujiiry is to be 
regartled as an accident, and whether it can be proved by 
ivitnesses that a hernia did not ])reviously exist, are sub- 
jects for judicial decision, and frequently have nothing to 
do with the medical opinion. 

It has recently been stated by Russian physicians that 
iuguiua) hernia may also be artificially produced, and that 
such attempts have been made in order tu es<;a^)e military 
service. More exact information iqxm this point will be 
found in the section upon expert opinions in reference to 
hernia. 

meat can be traced to a certain eveut which has suddenly occurred — 
1. e., withiu a definite atid relatively short period of time. It is also 
possible that the results at this injury niny graduully make tlieir ap- 
pearance. Aiiother idea involved iii the conception of an accident is 
that the aiuonnt of exertion ordinarily aaaociated with the jinrticnlar 
occnpatiou of Hie individual munt be exceeded, or that the exertion 
ninst be out of the aixliimry a^ a result of mm >■ tiling unuauul iu con- 
nection with the occupation. 
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THE GENERAL DIAGNOSIS OF HERNIA. 

The diagnoKis of liernia is greatly aided by a careful 
study of tlie anamnesis, whicli will ahow whether the 
swelling in question developed suddenly or gradually, 
whether it seemed to origiimte from witliin the abdomen, 
whether it has always been of the same size, or whether 
tile protrusion is smaller or absent when tlie patient rises 
in the morning. It is also of interest to ascertain whether 
the patient has become rapidly emaciated or, on the con- 
trary, rapidly obese ; what occupation he follows ; and, in 
the case of women, whether they have borne children, and, 
if so, how many. The patients ordinarily state that they 
have pain wliiclt is either localized at the hernial orifice or 
reflected from there to tlie abdomen ; that they suifer from 
digestivedistiirbances, such as nausea and occasional vomit- 
ing; and that they are troubled with constipation. These 
latter symptoms demand considerable attention in the very 
beginning of the affection, when there is as yet no distinct 
external protrusion. [My own experience is that the 
symptoms are seldom of sufficient importance to attract 
the attention of the patient prior to the appearance of the 
swelling. — Ed.] 

The examination commences with inspection, which 
reveals whether the position of the swelling corresponds to 
one of the hernial orifices ; whether it is shaqily outlined 
or seems to have a pedicle connecting it with the interior 
of the abdomen ; whether the size of the tumor changes 
when the }Mitient alternately assumes the ei-ect and the 
horizontal [xisitions; and jidrticularly whether there is an 
enlargement and increased tension of the protruded parte, 
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^^^^th augmentations of the intra-abdominal pressure, such 
^^* as that pvoduceil by coughing, for example. In sparely 
built individuals it is sometimes possible to recognize 
through the skin the contours of the intestinal coils situ- 
ated within the sac. 

Additional a)nclusions may be drawn from palpation. 
If au external swelling is visible, it is to be grasped 
between the thumb and index-finger and an attempt made 
to diflPereutiate its base from the abdomen. If the case is 
one of hernia, such a diiferentiation is impossible, and a 
more or less thick cord is felt betweea the fingers. One 
of the snrest signs uf hernia is obtained when it is possi- 
ble to replace the pmtnided parts inlt> the abdominal cavity 
by external pressure. In large hernias this is not easy, 
and in such cases it is well to leave the reposition to the 
patient himself, who usually has acquired a certain skill in 
this procedure. Aa soon as .the tumor has beeu forced 
Itack, the skin of the scrotum should be invaginated and 
tlie index-finger carried into the hernial orifice in order to 
obtain an idea of its size {Fig. 17). A rough measure 
may be made by observing how many fingers may be coin- 
fifrtably passed through the hernial orifice. If the skin is 
not invaginated and an attempt is made to force the finger 
directly into the mouth of the hernia, the skin becomes so 
tense that it hinders the advance of the finger. 

If this method is followed in the examination of the 
hernial orihce of a p itient who has as yet developed no 
distinct external protrusion, a distinct impulse upon cough- 
ing is felt, thi intestmes striking npou the pal^vating 
finger, Sudian impulse alone is, nevertheless, no proof 
of the presence of a commencing hernia, ami it \a ^wAn 




Fig. n,— TliP t)'isitioii <>( tin; liiiml itiid tlio invn«jiuitiuii ,•[ tin- 
kill in till- I'xiiMiiiititiuii u( Uie iuduUi iit an ini^uiiuil litniia. 
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after repeated examinations which show an increase of the 
impulse or the development of a hernia iit the correfipond- 
ing |)oint upon the opposite side that tliore is any justi- 
fication for Buch a diagnosis. 

If the hernia contains intestine, reduction is accom- 
panied by a veiy characteristic gurgle, and it not rarely 
happens tliat pressure will cause the entire contents to 
suddenly slip back into the abdominal cavity. If loops 
of intestine are present, the percussion note over the swell- 
ing is frequently tympanitic, although this sign may easily 
be wanting if the intestinal loop is small, if it is covered 
by omentum, or if much hernial fluid is present. While 
an intestinal hernia is uniformly smooth and elastic to the 
touch, an omental hernia is usually harder, feels rather 
lumpy, and its reduction is never so rapidly accomplished. 

If the hernia is irreducible, the diagnosis is more diffi- 
cult. The causes of the irreducibility arc mostly to be 
found in adhesions in the contents themselves or between 
the contents and the hernial sac. In omental hernia, such 
adhesions to the sac are quite common, and it frequently 
happeus that the contiguous omentjil surfaces liecome adher- 
ent, or sometimes even calcified, into a thick lump, and 
thus are unable to pass back through the narro^v hernial 
orifice. [Calcification is of extreme rarity. — Eti,] In 
otiier cases, intestinal loo[is which have been in a hernial 
sac for a considerable time may become mutually adherent 
from some inflammatory or moclianical irritation, — such as 
the pressure of a badly fitting truss, for example, — and 
form such a thickened ma.ss of convolutions that their 
repositiun is impossible. A hernia must also be irreduci- 
ble if Its contents are formed by some viscus *Nli\fiVi 'ia treSc^ 
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partially covered by peritoneum (ascending colon, descend- 
ing colon, cei;um, urinary bladder), since these organs are 
naturally tightly adherent to the peritoneum and can only 
change their poeitious in aflwociatioii with this membrane. 
The reposition of the sac of the hernia is, however, almost 
always impoBsible. After a consideration of all tlie symp- 
toms, whicii in reference to \\a\a and digestive disturbanees 
are apt to be much more pronounced in irreducible her- 
nia, it will usually Vh! jxissihle to make the diagnosis, 
Since hernias are most likely to be confused with cysts, 
swollen lymphatic glands, and tipomata, more rarely with 
other new-growths, these afToctiouB consequently require 
particular attention from a ditferential tlingnostlc stand- 
point. The diiferentiation uf a hernia, and [larticularly of 
an omental hernia, from a MQbj»eritoneal li]Toma is by no 
means easy, and sometimes absolutely impossible. As we 
have already seen, the jKisltion of a liixima, the form and . 
consistence, the impul.se on coughing, and the possibility 
of partial reduction may be similar to tliat of an omental 
hernia, and since the symptoms of the patient with a 
lipoma may be like those of a patient with a rupture, the 
reason for the difficulty of differentiation in such cases is 
understood. The cases which present such diagnostio dif- 
ficulties are nevertheless in the minority, and the subper- 
itoneal lipoma will usually be recognize<l as sneh by its 
situation in certain pi-edisposcd locations, such as the linea 
alba, femoral, or umbilical region, and since it maintains 
the same degree of tension, although often more markedly 
protruded by augmentations of the intra-abdominal pres- 
' sure. Subperitoneal lipumata of the iuguiual region are 
very rar«- 
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Cysts and solid tumors may be differeutiated from a 
hernia by the fact that they may be lifted up from the 
abdominal wall and sharply isolated from it, since they 
have DO pedicle. In addition to this, cysts with clear con- 
tents are transparent. Variations in the intra-abdominal 
tension Lave no effect upon either the volume ur the ten- 
sion of solid or cystic tumors. 

The differential diagnostic factors which are of impor- 
tance in reference to individual hernias will l>e jmrticu- 
larly pointed out in the section upon " Special Hernias." 



GENERAL TREATMENT. 
Before we consider the remedies which we possess for 
tlie improvement and cure of abdominal hernia it should 
be stated that a hernia may uudergfi a spontaneous cure. 
We have already learned how the growth of a subperi- 
toneal lipoma may oiuse the obliteration of a hernial sac. 
It more frequently happens, particularly in young chil- 
dren, that the walla of the narrow neck of the sac become 
directly apposed, and finally adhere to each other ; the 
remaining portion of the hernial sac may become obliter- 
ated in the same manner or it may remain as a closed 
serous sac which at any time may give rise to the forma- 
tion of a cyst by the secretion of fluid. In no small 
number of eases a spontaneous cure is only simulated. 
This is chiefly observed in those cases in which a hernia 
present in youth has disappeared with advancing years. 
There has been no obliteration of the hernial sac or of its 
neck, but although the sac remains unchanged, the mouth 
of the hernia has become so markedly narrowed. Vf^ "^^ 



i 



m ~ 

^^H 64 HERNIA. 

^^H growtli of tlie body that it liiiidera the imi^sii^ <if a visciiH. 
^^H In later life the homia may reappear in sik'Ii tti'liviiliials 
^^H if the abdominal walls are relaxed an<I i\w n\ir\ 'ilidoiniii'il 
^^H tension greatly increased. 

^^H The treatment uf an ordinary reducible hernm ma; be 

^^B either palliative or iwlical. The pa]liati\e treatment la 

^^f the treatment by mean^ of a truss, and has ni view t!ie 

I reposition of the hernial tumor and the maintenance of 

this reposition by an appropriate support. If properly 

applied, it imiy cause a disappearance of the symptoms, 

prevent the further enlargement of tlie protrusion, and 

aid in the Bpontaneous enre of hernias in the early years 

^^ of life. 

^^H The radical treatment aims at the citmpletc and per- 
^^V maneut cure of the hernia, and is an operative one. 
^^ The Palliative Treatment. — The I'uudamental requis- 
ite fiir the iipjilicatiiiu of a truss is that the liernia is 
re<lncible. If the truss is applied while piirtiiiiis of the 
viscera are still within the sac, the attemjtt to close the 
hernial orifice will not only l)e fruitless, but the continuous 
pressure injures the protruded viscera aud produces pain, 
since the irritation causes the tbrmation of adhesions ; the 
affection is made worse and a freely movable hernia is 
convertetl into au irreducible one. Before the application 
of a truss our first duty is consequently to reduce the 
hernia, and this procedure is known as taxis. The per- 
formance of taxis is usually quite simple in smtdl hernias, 
the tumor being grasped by the hand and squeezed like a 
sponge. In lai^er hernias, taxis may be quite difficult and 
require the aid of several adjuvants. In the first place, 
the muscles of the abdominal wall should be relaxed 
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This niiiy be awi.innilislieil by having tlie patient Imlil his 
mouth wide open and breathe deeply, aiitl by placing a. 
cushion beneath the j)elviB, the lower extremities being 
flexe<l at the hips and knees. If the patient is kept in 
this jKisition thrtiiigh the night, the liemia will frequently 
become Kpontaneoiisly reduced without the aid of any 
manipulation whatever. Taxis is also more readily per- 
formed if the intestinal euils within the hernial sac are not 
EUed with feces, and the oantious administration of purga- 
tives by the mouth and of large enemata are consequently 
of service. Very lai^ hernias which are difficult of re- 
duction may sometimes be replaced if an elastic biindage is 
evenly appliedalwuttheentire hernial protrusion and allowed 
to exert a uniform pressure for several hours. After a 
successful taxis the application of a truss is indicate. If 
taxis is imiwssible and if oi»eration is contraindicatcd or 
refused by the patient, we must content ourselves witli tlie 
application of a truss with a cup-shaped pad or of some 
form of suspensory. 

The knowledge of the application of the truss {bra- 
ckcrium) dates back to the time of Celsus, who employed 
a soft strap provided with a plate, and in this manner 
frequently succeeded in ciiring hernia in boys. For a 
long time plates were employed, which were fastened over 
the hernial orifice by a strongly adherent plaster (Lan- 
franchi, about 1300). Gordon (1305) seems to have been 
the first to mention a spring truss, but this suggestion was 
very soon forgotten, and it was not until 1785 that the 
truss, practically as it is still in use at the present day, 
was rediscovered and introduced by the Dutch physician, 
Peter Camper. 

The truss consists of a steel spring the anterior extrem- 
ity of which 19 provided with a jiear-sliaped va*i-. C«i««J^ 
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pa<lM wbioh pnijoct into the heriiiul orifice and are shj)- 
posed to block it up simply dilate: the moutli of the lieniia, 
and Hliuuld tliertfore be unrcBervedly condemned. Figure 
18 Bhowa the rough spring which at its anterior extremity 
is continuous with a metal 
late provided with two 
|)inH or buttons. This 
plate ih loosely covered 
with a ease of stout 
drilling which is firmly 
stuffed, on the side next 




F.g. 18. 



the body, with horBehair, cottfln, wood-fiber, sea-grass, or, 
best of all, with the so-called " pig's-\vooI " (the soft hair 
which is shed by the pig). A thin leather covering is 
Btitched over the pad and spring and continued beyond 
the end of the spring as a strap which embraces the oppo- 
site half of the botly and is fastened to one of the buttons 
upon the pad (Fig. 19). 
In certain cases the posi- 
tion and size of the her- 
nia make it necessary to 
add a perineal strap, 
which gives the pad 
additional fixation (.'^ee 

Fig.. 64 and 79). In rig. 18.-F„noh tru„. 

this truss the spring en- 
circles the affected side, while the complementary strap, 
• which represents the continuation of the spring, embraces 
the other half of the body. The strength of the spring to 
be employed is dependent upon the size of the hernial ori- 
fice, upon the age of the patient, and also upon the amount 
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of force with which the hernia is protruded. The truss 
should not change its jjosition in walking, lying, or sitting, 
and is ordinarily worn only during the day. If the patient 
coughs fi-equeutly, or if tliere is a posaibility of cure by 
means of the truss, it should be worn both day and night. 
If the hernia is bilateral, a double truss is to be applied, and 
tliis is best made by placing the free ends of two springs 
together and holding them in this position by means of a 
buckle attached to their leather coverings. In such a truss 
the distance between the two pads 
may be regulated at pleasure. 
The most iniixirtant part is the 
spring, upon the curve and 
strength of which the worth and 
applicability of the truss are al- 
most entirely dependent. The 
many modifications of the tniss 
almost exoluaively afFeci the na- 
ture of the pad, and of these „. „ , , 
modifications i will mention only t[.„gg^ 
the spring-pad, the hard-rubber 

pail, and the pad made by filling a small rubber bag with 
fluid (glycerin). 

The so-called English or Salmon's truss (Fig. 20) is 
somewhat differently constructed from that of Camper. 
Freely movable jiads are attached to both ends of the 
spring by ball-and-socket joints; the anterior pad closes 
the Iiernial orifice, the posterior pad rests upon the 
sacral region, and the spring encircles the normal half of 
the body without touching the skin. In this truss the 
complementary and perineal straps are unnecessarY. ?>-''- 
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, this tniss 
■nmiiiy. 
si.fii truss 



I 

^^^^ tliough very pcipiil 

^^H ha^ nevertlielesH \n 

^^H The general rul< 

^^H are as follows : 

^^H 1. The hernia must be reiliiced before the application 

^^H of the truai. 

^^f 2. The pad nuiHt always be platted in direct contact with 

I the akin or upon a small piece of lineu, 

3. The pressure of the pad must never be so great as 
to injure tiie skin ; eutaneoiis excoriation may frequently 
be prevented by scrupulous cleanliness of the hernial 
region and by repeated lathing with alcohol. 

4. When the truss has been applied, be sure that it 
retains the hernia when the patient walks, sits, lies 
down, goes upstairs, bends Lackward and forward, and 
coughs. 

6. In children tlie chances of recovery are more favor- 
able the earlier the treatment with the truss is commenced. 
A truss may ordinarily be applied when the child is three 
or four months old. In these cases a washable pad of hard 
rubber is to be recommended. 

Certain details which are of importance in the different 
varieties of the truss will receive particular attention in the 
section upon " Special Hernias." [After the age of pub- 
erty cure by truss treatment is very rare in inguinal her- 
nia, and femoral hernia at any age is practically Incurable 
hy mechanical treatment. — Ed,] 

The Radical Operation, — Since the earliest times 
efforts have been made to cure hernia by operation, and 
these efforts have constantly been renewed on account of 
the unreliability of the older methods of retention. Good 
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results were not obtained until the beginning of the anti- 
septic era, and, at the present day, tlie procedures formerly 
adopted have only a historic interest, For centuries tlie 
radical operation was practised only by strolling laymen, * 
who were known as "hernia cutters" {Bruehechneidei-), 
Tlie results were poor, and in the most frequent variety, 
the inguinal hernia, tlie ligation of the sac was always 
accompanied by castration. On account of these reasons 
the operation fell into disrepute, the craft was considered 
dishonorable, and in the eighteenth century, when reputa- 
ble surgeons commenced to operate for hernia, the " hernia 
cutters" completely disappeared. 

The following table is a brief review of the methods 
employed for the radical eure before the beginning of the 
antiseptic era : 

1. The obliteration of the hernial orifice by the actual 
cautery, according to the method of Abulkasim, who re- 
placed the hernia and burned the hernial region to the bone. 

2. Attempts to obliterate the hernial orifice or the sac 
itself by the production of sear tissue. 

Velpeau: Injection of tincture of iodin into the sac. 

Bonnet: Acupuncture in and about the sac. 

Luton : The injection of concentrated saline solution 

around about the hernial orifice. 
Guerin : Subcutaneous scarifications. 

3. The ligation of the sac of the hernia {Celsus.^ — Paul of 
/Egina, who was the first to recommend castration in the 
operation for inguinal hernia). 

The "golden ligature," because the ligation was made 
with a golden thread (Gcraldus von Metz). 

The "royal ligature," since it saved the soldiers for the 
king. 

4. The ligation of the sac and the union of the edges of 
the hernial ring by means of sutures (Wood). 
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5. The plugging of the hernial orificR. 

Petit : by the invagination of the sac. 
Moaner: by foreign bodies which were introduced 
, into the hernial orifice. 

Gerdy: by invagination of the skin into the hernial 

orifice and its fixation in this position by sutures. 

Wut^er and Rothmund: by invagination -of the skin 

by means of special instruments. 

Without going into the details of the methods used in 
special hernias, which will be fully considered later, the 
curative procedures employed under the protection of anti- 
sepsis may be divided iutii two groups : first, those in which 
an attempt is made to obliterate the sac by the injection of 
irritating fluids in its immediate neighborhood ; second, 
those in which an oj)en operation is performed. 

The first of these methods was recommended in 1877 by 
Schwalbe, who employed 70^ alcohol. Although the 
procedure has not been generally adopted, it may occa'^ion- 
ally effect a. radical cure iu young children, in whom there 
is always a great tendency to spontaneous cure. Since the 
careful execution of the method is followed by no danger, 
it may be trieii in appropriate cases, particularly if an opera- 
tion is not indicated upon general grounds. [I Itelieve that 
all injection methods are attended with some risk, and 
should never l>e employed. They rarely, if ever, effect a 
permanent cure, and often make the radical operation more 
diflScuIt when it has to be performed. I have seen one fatal 
case from intestinal obstruction caused by escape of fluid 
into the abdominal cavity, and formation of adhesions. 
Now that the open methods are so safe and so effective, 
iind require but two weeks in be<l, it is difficult to see 
[judcr what conditions it would be preferable to give daily 
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KiDJections for two weeks, one week of which tlie patient 
itnust be kept iii bed, and finally only the most uncertain 
p and indifFerent results can be proinL'ied. — Ed.] 

After the skin over and about the hernia has been care- 
I fully disinfected, the hernia is reduced and the left index- 
[ finger is carried into the hernial orifice and allowed to 
1 remain there, in order to surely prevent the descent of the 
A'iscera during the injection. The needle of a hypodermic 
syringe is now introduced at a distance of 1 or 2 centi- 
meters from the edge of the hernial orifice, and when no 
blood trickles out of the needle, — a sign that a vessel has 
not been punctured, — a syringeful of 70% alcohol is in- 
jected, and this procedure is repeated in several places 
about the neck of the hernia. The injections should be 
made daily or every other day for at least two weeks, later 
I at longer intervals, and the patient should remain in bed 
r during the first week. 

Instead of alcohol, Lannelongue recommends the em- 
ployment of a IOJJd zinc clilorid solution, of which five or 
ten drojts are to be injected in several situations about tlio 
hernial orifice. 

The first radical operations under the protection of anti- 
sep^s consisted simply in the closure of tlie liernial orifice 
by suture (Steele). Subsequently great stress was laid 
n^wn the closure of the neck of the sac, and afler Czerny, 
in 1877, liad pointed out the rational manner of perform- 
ing the radical operation, — since he taught that both the 
neck of the sac and tlie hernial orifice should be closed, — 
the way was clear for the further development of opera- 
tive procedures. The principle of the majority of these 
operations is a.s follows : The sac of the hernia is exposed 
by an incision and isolated, this isolati<ni being most read- 
ily accomplished by starting at the neck of Hva '^k.\ Vs«. 
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contents of the hernia are either replaced before opening 
the sac or, if irreducible, they are subsequently freed from 
adhesions ; omentum which has been in the sac for some 
time is usually tied off in sections and extirpated. After 
tlie reduction of the contents, traction is made upon the 
isolated sac and a needle armed with two catgut ligatures 
is passed through the middle of the nock as high up as 
poaeible. Tliia step is to be carried out under direct con- 
trol of the eye in order to avoid puncturing any of the vis- 
cera which may be forced down again at tlie last moment. 
Ligatures Nos. 1 and 2 are now tied upon their respective 
sides, and then the ends of ligature No. 2 are carried about 
the entire neck and tied just below ligature No, 1, Such 
a knot will never slip, and the stump, almut one centimeter 
in length, usually retracts into the abdominal cavity when 
the sac is cut off. In those cases in wliicli tlie hernial ori- 
fice b very large or the pressure of the protruded viscera 
is so great that a ligation is impossible, the suture of the 
neck of the sac is to be recommended. In all cases the 
closure of the neck of tlie sac must be so high up and the 
isolation of the neck so complete that no trace of a funnel- 
like diverticulum of peritoneum can be observed. The 
second part Lif the operation la the closure of the hernial 
orifice by suture. The patients iisually remain in bed for 
three weeks, and are then discharged without a truss, since 
experience has shown that pressure weakens rather than 
supports the scar. 

In the special consideration of the various hernias, we 
will see that certain hernial orifices, sueli as those in the 
inguinal region, require rather complicated methods in 
order to eSect their permaueut closure. That such a 
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closure can bo eftocted is proved hy the results of the 
modern radical operation, which may now be regarded as 
a procedure free from danger, and as one which, with few 
exceptions, results in a jiermanent cure. These statements 
may be proved by extensive series of statistics, which 
include all the cases operated upon by the respective 
authors during a certain period of time. Smaller series 
of statistics and reports of selected cases are of no value 
in the solution of this question, and consequently will not 
be considered. 

Before we recommend the radical operation to a jiatient 
with a non-strangulated abdominal hernia, and tell him 
that the procedure is safe and sure in its results, we must 
know both the mortality of the operation and the percen- 
tage of recurrences. We consider a patient free from 
recurrence who has carried on his usual occupation for at 
least a year after the operation and who still remains free 
from any return of the hernia. 

In order to obtain a projjer conception of the present 
status of this question it is fitting to consider the publica- 
tions of recent years only, since during this time there has 
been considerable progress in the development both of 
asepsis and of the radical operation. The following tables 
consequently contain only the statistics which have been 
published since 1895. The names in parentheses di-sig- 
natc the metlio<l employed by the different 0|}eratnrs. 

It will thus be seen that in 5419 radical operations ujion 
non-strangulated hernia there were 28 deaths ; ). c, a mor- 
tality of 0.5^. 

The number iif cases at our command for the pur|x)se of 
determining the frequency of recurrences is 14. tawAv %TO.^v.t 
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since considerable difficulty is encountered in keeping 
these cases under observation, and also since there are 
always cases published in which too short a time has 
elapsed to allow us to form an opinion of the definitive 
result. In addition to this, the material is not homogen- 
eous, since the individual varieties of Iiernia behave quite 
differently in reference to the radical cure; some authors 
have reported all forms of hernia together, while others 
record the results in but one definitive variety. At all 
events, the table on jiage 76 will furnish a general idea of 
the frequency of recurrence. 

[My personal resulte iu operations for the radical ciu* of 
hernia, up to the present time, — May, 1 902, — are as follows : 

Of a total of 954 operations, 931 were for inguinal and 
femoral hernia, 24 for umbilical, epigastric, and ventral. 
There were 62 operations for femoral lieniia ; and of these, 
16 cases were operated up»n by fiassini's method for 
femoral hernia, tiie remaining 46 by the purse-string 
method, consisting of very high ligation and removal of 
the sac, with a purse-string suture surrounding the crural 
opening and bringing the floor of the crural canal, pectineal 
&scia, and muscle into contact with the roof of the lower 
border of Poujiart's ligament. This method I «>nMidcr 
the simplest and most satisfactory of any thus far devised, 
and iu 46 uuselccted cases in which I have used it in the 
past ten years, not a single relapse has thus far been 
obser\'e<l, and nearly all of the cases have been traced, 
In the series of 62 cases of femoral hernia only one re- 
lapse has been ob9er\'ed, and this occurred iu a case operated 
upon according to Bassini's method, and is the only one of 
the series in which suppuration occurred. TU>4 xAsc^as. '\9. 
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Of the 869 cases of inguinal hernia, 851 were operated 
I upon Ijy Bassini's method with the suhstitiition of kangaroo 
I tendon for silk in all the buried sutures. But seven 
I relapses have been observed, although upward of 500 
c been traced for periods of one to nine years. 
F —Ed.] 

This table shows the great improvement in the number 

of permanent results obtained within the last three years. 

The lai^st number of recurrences after operations for 

inguinal and femoral hernia was 9.2^, while other authors 

, reported still smaller percentages, some being as low as 

! 1.2^. We can conscientiously claim that in the over- 

I whelming majority of cases of abdominal hernia the radi- 

l cal operation is able to effect a permanent cure. Accord- 

I ing to the computations of Bull and Coley, the majority 

I of recurrences appear within the first year: 64.5 J!o occur 

■ during the first six months, Wfo during the first year, 

20 ^0 after the first year, and of the total almost 9 ^ made 

k their appearance between the first and second year after 

r the o|ieration. 

Since the operation is not a dangerous one, the indica- 
tions for the procedure may be given a considerable lati- 
tnde. We arc justified in performing tlie operation not 
only in patient"! who suffer considerable anno^-ance from 
their hernias (irreducible hernia, strangulated hernia), or 
in whom a truss cannot be properly applied, but also 
regarding as a sufRcicnt indication the wish of tlie patient 
to be emancipated from his truss and the danger of even- 
tual strangulation. The only questions are whether the 
operation is contraindicatetl in the very young, in the very 
old, or by an enormous size of the hernia. 
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The fear of operating in very young children lias disajv 
peared since we have learned that the mortality is no 
greater than among adults. However, since experience 
teaches that no small number of the hernias of childhood 
are spontaneously cured with advancing age, we regard 
the operation as indicated in those cases only in which the 
treatment by means of a truss cannot be carried out. In 
very young children great care must be exercised to pre- 
vent the infection of the wound with feces and urine. 
Thick absorbent dressings which come in close relation- 
ship with the anal and urethral orifices should not be 
employed, but the wound is to be accurately sealed up 
with as limited a dressijig as possible. This is to be 
accomplished by painting the sutured wound with airol 
paste ' or zinc paste,^ applying some sterile gauze, and 
strapping on the small dressing with an abundance of 
rubber adhesive strips. [The dressing that I have 
uniformly employed tlie past ten years has been 10^ 
iodoform gauze, with moist 1 ; 5000 bichlorid gauze, 
held in place by rubber adhesive ])Iaster. Over this 
is placed absorbent cotton and throe firmly applied 
bandages of gauze and muslin. In all of the chil- 
dren, more than five hundred in number, I have also 
applied a plaster-of- Paris spica extending from chest to 
below the knee. I do not believe in the small dressing or 
in sealing the wounds. The moist dressing absorbs the 
slight exudate, and I have had one series of 200 cases 
with but a single suppuration. — Ed.] 

' Airol, 5.0 (gr. Isxvl; Mucil. aoacioe, rrlyccriQic, fui 10.0 ( giiss). 
Bol. alb. qu. sat. lit Hat pasta mollis. 

* Zinoi oxiiii, Miioil. aoaciie, Glyeeriiuc, iiil 20.0 ( 3 v). Bol, Jcpar. 
JftO fjx), M. Ft, pflsta. 
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In aged patients the cunditions are different ; the narco- 
sis itself is not a liarmless procedure, and the forced rest 
in bed after the operation favors the appearance of stasis 
HI the luDga, from which a hypostatic pneumonia frequently 
develops. Those patients who already have a chronic 
bronchitis are particularly endangered. In an individual 
case we could say, in a general way, that in persons over 
sixty years of age the radical operation of a reducible 
lieniia should be performed only when the symptoms pro- 
duced by the hernia are quite annoying, and that it is con- 
traindicated if marked arteriosclerosis or bronchitis are 
demonstrable, or wher^ there is general debility from defi- 
cient cardiac activity. 

Is tlie enormous size of a hernia a contraindication to 
the radical operation ? Kramer has undertaken the meri- 
torious task of reviewing the publications upon this point, 
and comes to the conclusion that even with the perfected 
asepsis of to-day, the radical operation of unusually large 
hernias is associated with no small danger to life, the 
danger being proiwrtionate to the size of the hernia. The 
explanation of this is to be found in the extent of the 
wound and in the differeut manipulations and attempts at 
reduction which must be undertaken upon a lai^ mass of 
viscera. The statistics collected by Kramer also show that 
jmtientB affected with complications have borne the oper- 
ation badly, particularly decrepit individuals suffering 
from chronic alcoholism or obesity, or those with diseases 
of the respiratorj-, circulatory, or urinary organs. It con- 
sequently follows that a patient with a very voluminous 
hernia sliould be subjected to a most thorough examination 
before the operation is atteni]rted. 
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In every case of ratlioal oiieratitm tlif jiatit'iit must be 
carefully prepurttl for tlie pi-ocedure. In order to obtain 
tlie most favorable resultt; the individual mui^t l>e batlied, 
and on the day preceding the operation tiie hernial regina 
is to be shaved, thoroughly scrubbed, and then covered by 
gauze saturated with a 1 : 2000 solution of bichlorid. 
The intestines must be sufficiently emptied, since tlie neces- 
sary cleanliness of the dressings makes it desirable that 
there should Ije no movement of the bowels during the' 
first few days after the operation. This evacuation of the 
bowels is of special importance if tlie hernia is large and 
irreducible, since it aids materially in the reposition of the 
hernial contents. While a patient with a small reducible 
hernia, who does not suffer fnim consti[)ation, is sufBciently 
prepared in a day by a single dose of castor oil, the pre^ 
piration in other cases must extend ever several day^ 
during which the patient receives only a liquid diet, purga-L 
tives by the mouth, and large enemata by the rectum. 



THE ACCIDENTS OF HERNIA. 

A hernia rcmlers a patient liable to eerUiin dangers 
which may at any time make their appearance, cither sud- 
denly or gradually, and which are designated as the acci- 
dents of hernia. Under this heading are usually included 
(1) The accumulation of feces and obstruction of the intes- 
tine situated within the hernial sac; (2) inflaramatioQ 
and (3) strangulation. 

It was formerly believed that the accumulation of feces 
played a much more imjwrtant rftle than we now know to 
be the case. In a large irreducible hernia where perietak 
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sis is hindered by the cliaiiged relations, and probably also 
by adhesions, it may seera plausible that the (lassage of 
feces is disturbed and that the iiiteBtlnal contenta must 
consequently become obstructed, but such cases, iu wliich 
symptoms are produced resembling those of strangulation, 
and which are to be unequivocally explained in this man- 
ner, are extremely rare. Since fecal stasis in a non-strang- 
ulate<l hernia could only be caused by solid fecal masses, 
only hernias of the lar^ intestine would come under dis- 
cussion, and this in itself would place a marked limitation 
ujK)n the frequency of the occurrence. In a markedly 
constipated jNitient with a hernia of the lai^ intostine, it 
is easily understood that an engorgement f>f the intestinal 
loop within the hernial sac may occur, making the consti- 
pation more obstinate, and causing the patient im small 
amount of annoyance, but it is extremely rare that a 
strangulation would develop from such a pure fecal stasis 
—an occurrence which was formerly almost universally 
accepted. 

Fecal stasis in the herniated loop is to be combated by 
purgatives, by intestinal irrigation, and particularly by 
direct manipulation of the hernia. If the hernia is reduci- 
ble, evacuation will be more easily accomplished, after the 
reposition, if the intestines are permanently held within 
the abdomen by the immediate application of a truss or a 
substitute in the sliape of a large pad of cotton. The 
treatment of fecal stasis in a large irreducible hernia is 
more difiicult, and in these cases the desired end is best 
attained by attempting to empty the intestinal coils by 
manual compressiou of the entire hernia. A single attempt 
is not always successful, and sometimes the condldwsi^&^viv. 
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overcome until systematic daily massage lias been prac- 
tised, ami, tile size of tliu tumor permitting, \\ja euvtilojy- 
meiit in elastic liuntlagen in the interval. 
Inflanuuation of a hernia i.s u never-failing concomi- 
tant of strangulation, occurs not infreciuently as an inde- 
pendent adectioD, and ran pn>duce a grave clinical picture. 
The ^ymptums Humetimes have a striking similarity to tliose 
of strangulation, but tliere are nevertheless clearly j)ro- 
noUQced cases in which the diagnosis can be easily made. 
Tlie tendency of the peritoneal surfaces to become adher- 
ent or form exudates when subjected to slight irritation is 
retained both by the sac of the hernia and also by the peri- 
toneal ct>vering of the abdominal viscera. Tlie peritoneum 
is so sensitive that even slight di'^turbances of the circula- 
tion may result in a reactive inflammation. A slight com- 
pression of the omental or mesenteric vessels, without the 
existence of constriction, or the weight of a heavy hernia 
is frequently siifFicieut to cause slight venous stasis and the 
formation of a minimum amount of exudate, which leads 
to a^lutiuations and adhesions in the heniial contents and 
between the contents and the sac. Such adhesions can also 
be caused by external pressure, such as that produced by 
a truss which has been applied while a tip of omentum was 
Btill within the hernial sac. Those hernias which have 
been incarcerated one or more times are particularly 
inclined to the formation of adhesions. 

It has previously been mentioned that adhesions of the 
hernial sac may cause its obliteration, and the spontaneous 
cure of the hernia or the formation of cysts and diverticula. 
The mildest form of inflamed hernia may be recognized fay 
the fact that the hernia which previously was freely mov- 
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able now becomes irreducible, partly from adhesions between 
the contents and the sac, and partly from the formation of 
large convolutions of adherent omentum and loops of intes- 
tine which can no longer be returned through the much 
narrower hernial orifice. 

Exudates in the hernial sac may be due to a primary 
inflammation in this situation or to an inflammation origi- 
nating witiiin tlic peritoneal cavity or in the vicinity of the 
hernia. Like tiiose of the peritoneum, the exudates pro- 
duced by tlie inflammation of a hernia may be eeroug, 
fibrinous, or purulent. If from any eausio a purulent in- 
flammation of the peritoneum spreads to the hernial sac, 
the symptoms of inflamed hernia are forced into the back- 
ground by the graver symptoms of the peritonitis. In the 
same manner, if a chronic inflammation, such as tubercu- 
losis, extends to the sac, the symptomatology is dominated 
by the general inflammation of the peritoneum. The con- 
ditions are different if the inflammatory process is inde- 
pendeut of the peritoneal cavitj', developing in the sao 
primarily or extending to it from some inflammation, such 
as a phlegmon, of the hernial surroundings. Serous in- 
flammation, as the name indicates, leads to the formation 
of a serous, clear, yellowish exudate, which is sinit off from 
the peritoneal cavity by more or less firm adhesions. If 
the exudate arises in an empty hernia! sac closefl upon all 
aides, we have a cyst, a form of hydrocele, with the symp- 
toms of dulnees on percussion, transparency, no increased 
protrusion with augmentation of the intra-alxlominal pres- 
sure, and usually some tenderness. Whether such a cyst 
may be lifted up from the alKiominal wall, like a hydnx-ele 
of the testicle, depends upon the situation of the adhe&ifi^\. 
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ill the neck of tlif sac. If tlicru are contents within the 
hernial sac, the exudate beoouies apparent as an incrtaKed 
amount uf hernial fltiiil. 

Fibrinous inflammation, cliaractcriKed hy fibrinous de- 
posits upou the snrfaee of the herniated viscera and of 
the sac, is the chief form wliich rapidly pnxlnoes a^lu- 
tinations and firm adhesions. It more frequently appears 
iu combination with a fluid exudate as a Berofibrinous 
inflammation. 

Pnrnlcnt inflammation is the most severe form, and is 
produced by the presence of patliogcnit! micro-organisms. 
Disregarding their direct migration from neighboring foci 
of suppuration, the source of tlie bacteria is easily ex- 
plained if portions of the intestine are in the hernial sao 
and have been subjected to circnlatoi-y disturbances or to 
inflammation, such as bruising by attempts at taxis, intes- 
tinal ulceration, or perityphlitis. Under such conditionB 
the bacteria may pass directly through the damaged intes- 
tinal wall into the hernial sac and give rise to suppuration. 
What is the source of the pyogenic organisms, however, 
when the sac is empty or contains nothing but omentum? 
As the occasional suppurations occurring in subcutaneouB 
extravasations of blooil or in uncomplicated fractures are 
to be explained by the favorable conditions for growth 
offered to isolated bacteria circulating in the blood and 
coming from an auginu or from a furuncle, we moat sup- 
pose, in the present instance, tfiat the power of resistance 
of the abdominal hernia to pyogenic organisms is dimin- 
ished by some preceding injury, so that the bacteria find 
more favorable contUtions for development. 

These different vaiietiea of inflammation may frequently 
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I combined, a hernial iaSammatioii commencing as a 
* serous type, becoming serofibrinous, and ending as a puru- 
lent form. Upon the other Land, the inflammation may 
be arrested at any part of the process or be a severely 
pumlent one from the beginning witliout passing through 
the milder stages. 

The symptoms of the mildest form of inflamed hernia 
are so slight that they are usually unnoticed. Adhesions 
are formed so slowly and painlessly that their presence is 
first manifested by the consequent irreducibility of the 
hernia. Some of the symptoms of serous inflammation 
have already been mentioned. In addition to the presence 
of a collection of fluid, and frequently of a moderate 
amount of tenderness, it often happens that there is an 
absence of all of the general irritative peritoneal symptoms 
which we will presently learn to recognize in the purulent 
inflammation. 

It is usually stated that fibrinous inflammation may be 
realized by the presence of crepitation, which is felt 
when the skin over the hernia is removed, and which is 
due to the rubbing of contiguous fibrin-covered surfaces 
of j)erit«neum and to the breaking-up of adhesions. I do 
not wish to place too much stress upon this symptom, 
since its absence does not preclude the existence of the 
condition. 

The purulent inflammation of a hernia protUices severe 
symptoms, and is the one which most rt'si'inbles strangula- 
tion. There is usually a general febrile reaction, the local 
swelling, tension, and tenderness become more marked, 
tlie overlying skin may be reddened, and — nmst pnaioumwd 
of all — there are symptoms of [leritoneal ii:t\fca.l\viw, "YVvi*. 



I 



irritation is maiiifcstetl by pain ratliating from the lieriiia 
over tlie entire abdomen, by the ajipearauce of nausea, 
eructation, and vomiting, and by a more or less complete 
paralysis of the bowel, in consequence of which the pas- 
sage of feces and flatus is markedly diminished. The 
condition diffm'ntiat«?s itself from diffuae peritonitis in the 
following respects : tlie abdomen is soft, not tender or 
tympanitic, the signs of general setBis are absent since the 
tongue remains moist, the pulse is neither small nor 
markedly accelerated, and the urinary secretion is practi- 
cally uudiminished. 

The difference between the purulent inflammation of a 
hernia and intestinal strangulation is a^ follows : in the 
hernial inflammation the closure of the bowel produced by 
the intestinal paralysis is frequently incomplete, usually 
allowing the passage of gas at least, and painful visible 
peristaltic movementa of the intestine on the proximal side 
of the hernia arc absent. There are, nevertheless, sonie 
cases in which the ditferentiation is difficult, and if there 
is the slightest doubt, the case must be treated as though 
the graver con<lition — i. f., a strangidation — were present. 

The milder forms of inflamed hernia ordinarily pursue 
a favorable course, since the inflammation shows no ten- 
dency to spread to the general peritoneum. The symp- 
toms slowly disappear, the exudate is absorbed, and 
adhesions are left behind. In some cases the inflamma- 
tion may be followed by strangulation if the neck of the 
hernial sac has been thickened and narrowed. 

If the purulent inflammation is not treated, it spreads 
to the surrounding ti.^ues. In favoroble cases the inflam- 
mation extends to the hernial coverings and perforates 
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', while in unfavorable cases the peritoneal cavity 
comes infected and a peritouitis dcvL'lops which threat- 
meOB the life of the patient. 

The treatment is governed by the severity of the iiiflam- 

mation. In tlie serous form an attempt may be made to 

arrest the inflammation and possibly to reduce the hernia by 

rest in bed and the application of an ice-bag. If there is 

' a suspicion that the exudate is purulent, the great danger 

iof infection makes any attempt at reduction inadmissible. 

iHere, as in every case in which strangulation cannot be 

labsolutely excluded, the only treatment to be considered is 

e incision of the hernial tumor, the most rigid asepsis 

libeing observed. If the process has not already extended 

I to tlie general peritoneum, the escape of the pus and the 

B maintenance of drainage will lead to a rapid recovery. 

Strangulation. — By the strangulation of a hernia we 

mean such a firm constriction of a herniated viscus that 

the constricted portion cannot be reduced, that disturb- 

s of circulation make their appearance and may end 

a gangrene, and that if the contents of the hernia consist 

Kbf intestine the passage of feces and gas is prevented. In 

1 the majority of cases the constricting ring is formed by 

I tiie hernial orifice, but it may be situated in the neck of 

glhe sac alone. 

In spite of manifold investigations there is even at the 
Epresent time a lack of general agreement as to the nature 
■ of the mechanism of strangulation. The difficulty in 
giving an explanaticin which is not open to some objeetion 
is due to the fact that it is impossible to artificially produce 
a strangulated hernia in an animal and have all the condi- 
tions correspond to those in the human swViJpc^- 
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^^H Accnrtliti;^ to tlieirurigiii, two varieties are difTercntiattil 
^^B — (.-Wtii; titfaiigulatioii and focal strung ulutioii. 
^H Elastic Strangulation. — Tlio tSmcta of elastic stroDg- 
^^M ulation are easily understocx]. A loop of intestine is 
^^K' forced into the hernial sac liy some marked augmentation 
^^1 of the intra-abdoniitial pressure, such as violent cough, 
^^P aud is siibjectetl to the elastic constriction of the narrow 
hernial orifice, which has been momentarily diluted by the 
increa^ of the abdominal tension. If tlie eonstriudou is 
moderate and the orifice not too small, at first only the 
venous return is impt^cd and the eonatrieted portion 
becomes the seat of veuous stasis. The iuti'stiual loop 
tiikes on II dark bluish and later a bluish-black color, 
small subserous effusions of blood make their appearance, 
and there is also an edematons infiltration of the intestinal 
wall, so that the disproportion between itH size and that of 
the hernial orifice constantly increases. At the same time 
there is a transudation of fluid int« the sac, and this 
hernial fluid, which in the beginning is yellowish, clear, 
and serous in character, soon takes on a slightly bloody 
tinge. If the constriction continues, tlie intestine loses 
its moist, smooth, glistening appearance, becomes dry and 
lusterless, and small amounts of fibrin are deposited upon 
its surface. The nutrition of the intestinal coil suffers, 
and it may hapten that the mucosa is already necrotic at 
a time when the sern.'^a is still nourished (Fig, 22). The 
possibility of the existence of such a wmdition is of the 
utmost importance for the question of reduetion. Under 
the further influence of the strangulation, the intestinal 
coil becomes gray ihh-b lack, then dirty {j;ray in colur, aud 
loses a great deal of its tonus aud elasticity. The walls 
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' the iutestiiie feel relaxed and thinned — the coil has 

become gangrenous. In the mean time the hernial fluid 

has changed in character ; it haa become cloudy and taken 

on a distinct fecal odor, although this odor may be present 

t even when the coil is not gangrenous. 

L. I-iong since GarrS supposed that bacteria did not pass 
out from the intestine until necrosis supervene<l, and recent 
investigations have shown that the hernial fluid is almost 
always sterile, in some instances even after a period of 
strangulation lasting five days (Schloffer). In fact, the 
hernial fluid does not contain living germs capable of devel- 
opment in every case of gangrene of the intestine (Tietze). 
|We consequently have a right to suppose that the hernial 
fluid possesses bactericidal properties. These findings have 
nevertheless met with some contradiction. Boennecken, 
and subsequently Brentano, came to the conclusion that 
bacteria may be demonstrated in the hernial fluid much 
oftener than was supposed by the previous authors. In 31 
strangulated hernias, Brentano found micro-oi^anisma in 
21 instances, and explained his result by the natm^ of hia 
method of investigation. Several cubic centimeters of the 
fluid must be taken and bouillon employed as the culture- 
meiiium. 

Perforation finally occurs tlirough the necrotic intestinal 
I, and there are two seats of predilection. The first of 
at the seat of constriction, and particularly oppo- 
site the mesentery of the afferent intestine, since this por- 
tion of the coil is exposed to the greatest amount of pres- 
sure. The location second in frequency is tlie convex side 
of the coil, because this portion is subjected to the greatest 
ion and is flie furthest removed from the nutritive 
'esaels{Fig. 21). 

If the elastic compression is so markeil that, in addition 
to the venous return, the arterial su^^l^ ^^^iw (iv-»,'\.wifc\sSi., 
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Fig. SI.- 

lateil ooil of intestini:, 

which has been reMutcd 

on uoouuiit o[ gaDfp^ne. 

The djlittcd afTerent (a) 

and the collapsed eSer- 

eiit (b) ends of the uoil 

are ubeerved, and also 

two perforations (u) at the s^tia of pre<lile<<tion, a Bniall one at the 

site of the iioustriction ot the aHereat intratine ami a large one upon 

the oouvex side uf the uuit. 




ooiint of gangrene alter tliree (ia^vs of wtriinmiiatioii. At the time of 
operation only a yellow isli-gray necrotic area, about the size of a mtull 
bean, was observed upon the external snrfnoe of the roil, although 
when the reseiited ooil was out ojipn, as shown in the illnslration, it 
was found that the entire mnoous membrane tiiwl alou^litd away with 
(be exception of small "reste." 
I 90 
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changes in the intestinal coil are quite different, 
r these circumstances a few hours may suffice for the 
pdevelopment of an anemic oecrosis of the intestine which 
>en completely robbed of its blood-supply. Since 
neither venous stasis nor exudation ia possible in the intes- 
tinal wall, the coil remains pale, thin, and relaxed, antl 
finally aesumea a uniform yellow color. For the reasons 
previously stated there is also an absence of hernia! fluid, 
and tlie necrotic intestinal coil lies in close contact with the 
hernial sac. In contrast to the previously described case, 
in which the strangulation was less marked and in which 
the necrosis was limited to definite parts of the intestinal 
wall, the coU of intestine in this instance becomes gan- 
grenous throughout. As in all varieties of intestinal ob- 
struction, tlie iutestinal contents are dammed np in the 
afferent intestine, which becomes more and more dilated, 
while the intestine below the seat of strangulation is 
empty, »illapsed, and therefore apparently narrowed. 

Pecal Stran^lation, — In contrast to the preceding 
variety, there is a kind of strangulation in wliich the in- 
_te8tinal coil within the sac becomes blocked from the feet 
lat intestinal contents are suddenly forced into it by a 
Eirked augmentation of the intra-abdominal pressure. It 
k) not necessarily hardened feces which produces tliis result, 
Ut almost always fluid intestinal contents mixed with gas. 
tis is the form of strangulation which is so difficult of a 
^eohanical explanation and the correct interpretation of 
■which has been prevented by our inability to exactly re- 
produce the condition in the lower animals. It is called 
3al strangulation. 
A number of meritorious investigAluta \\'i.N*i 'wveV ^vi 



solve the question experimentally, and thoir labors Jiavi' 



rendered wrtaiii plieiiomL'i 
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more intelli^ble, although 
cannot bu claimed that the 
process as a whole has been 

th on Highly and satisfucto- 
rily explaineil. 

Figure 23 illustrates the 
experiment performed by 
Roser {IS56). A hole about 
one centimeter in diameter 
is made in a board and an 
intestinal coil filled with 
fluid and gas is drawn 
through the orifice. The 
edges of the orifice do not 
compress the intestinal coil 
and the opening in the 
board may be so large that 
a catheter can also be passed 
through it alongside of the 
intestinal coil. If pressure 
is suddenly exerted upon 
the convexity of the coil, 
the intestine becomes quite 
tense, but the intestinal 
contents cannot he. forced 
through the orifice, although 
more fluid can bo injected 
into the eoil from the in- 
testine on the other side of 
the constriction, and al- 
though a free space may be 
Fig. 2a.— Roser'sRtraiij^lation geen within the orifice when 
fx])eriiupiit, the intestinal coil is held to 

one side. Roser thought 
it this closure was brought about by the valve-like ac- 
iOo of the folds of mucous membrane in the immediate 




^^Hncinity of tti 
^^^Kinar valves i 
I' Buach (is; 
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pcinity of the orifice, and that they acletl like the semi- 
inar valves in the aorta. 

Busch (1875) ill his first experiment drew an intestinal 
coil through an orifice and filled the coil, through the 
afferent int-estine, with fluid under strong pressure. lie 




ttrangnlation eiperlmcDt No. 1. 



hind that there was an excess of pressure upon the greater. 
f convex intestinal wall, in consequence of which the 
pferent intestine was drawn down as far as its mesentery 
fould allow, and that it then suffered an angulation which 
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^^H^ completely closed its liuiien. When the injection of fluid 
^^H was continued, the afferent end also became angulated. 
^^H Figure 24 illustrates the maimer of performing the experi- 
^^H ment, the tensely injected intestinal coil, and the collapsed 
^^V efferent intestine. 

^^^ Losaen (187S) modified this experiment by using a 
hardening wax injection, and from the soUd cast he came 
to the conclusion that it was not the supposed angulation 
of Busch which caused the closure, but that the afferent 

P intestine, distended by a thick column of feces (Kig. 25, a), 
tugethor with the mesen- 
(fe. tery, compressed the effer- 
/"^V ent end of the coil (6). 
This compression, more- 
o\'er, would also be ex- 
erted upon the mesenteric 
veins, causing venous sta- 
sis, and the consequent 
edema would also encroach 
then upon the afferent end 
of the coil and finally ef- 
fect its complete closure. 

In 01-der to entirely ex- 
clude the posaihility of 
such a compression as 
that indicated by Losfien, 
Busch performed a second 
experiment. He intro- 
duced .1 metal tube of the 
diameter of a female cath- 
eter into a piece of intestine and secured it in this posi- 
tion by means of a thread passed through the mesentery 
and tied about the intestine (Fig. 26). " If the foreign 
body is now withdrawn, the intestinal canal is greatly 
narrowed by the thread, but its lumen still exists, since 
the catheter may be again carried through the narrow 
place from the peripheral side. If fluid or air is now 
rapidly forced into the intestine from a point some 
distance above the ligatiu'e, not a drop of liquid nor a 
bubble of air will pass the stenosis." The reason for this 




Fig. 25. 



18 not to be found in any valve or fold upon the interior 
of the intestine, but the result, as in his first experiment, 
is due to the effect of the hydrostatic pressure. The 
convex side of the intestine is subjected to a greater pres- 
sure than is the concave or mesenteric sui-face, "the pres- 
sure causes the intestine to straighten upon its convex aide, 
and the convexity, moving in this direction, pulls the 
lower portion of the intestine through the stenotic ring in 
such a manner that the inteatina! walls are pressed to- 




Pig. 38 (a).— Injection abo\e Fig 23 (b) —Injection under 

theBtenoais nnderHlight pressure, greater presanre, tlie passage !■ 
no fluid e»!apea. tree. 



gether." Figure 27 shows the tense injectibn of the intes- 
tine above the ligature and the collapsed portion below it. 

Bidder (1S75) concluded from his experiments that the 
theories of Lessen and of Busch were wrong, and that the 
old view of Roser in reference to the origin of intestinal 
strangulation was entirely correct. 

Kocher (1S77) explained Busch's experiment, not by an 
angulation of the intestinal walls caused by different 
amounts of pressure, but by the dilatation of the intestine. 
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When he filled the portion of the intestine above the etenosis 
with water, he observed that the apex of the wedge of 
water was at the constriction, and that a certain amount of 
pressure would force the water through the stenosis. If a 
glass cylinder was now introduced from above and piished 
down upon the stenosis, so that the intestine immediately 
above the constriction was dilated, the escape of fluid "as 
suddenly checked. Kocher 
explained this by assuming 
that the column of water, 
together with the movable 
mucous membrane, formed 
a wedge, and that the es- 
cape of fluid was permitted 
only when the apex of the 
wedge extended below the 
stenosis. He Olustrated this 
by the diagrams shown in 
figure 28, a-c. 

Beichel (1886), from his 
own investigations, gives 
another explanation for the 
result of this experiment. 
He supposes that the stop- 
page is actually due to the 
fact that when the intestine 
above the constriction is 
tensely filled, the mucous 
membrane from below is 
drawn into the upper por- 
tion, and that an invagina- 
tion is thus produced. The 
serosa is unable to take part 
is more tightly held by the constricting thread. 

Kortcweg (1878) came to a result quite similar to that 
of Reichel. He concluded that an intestinal fold was 
produceil below the thread, and that this fold was drawn 
into the upper portion of the intestine, completely closing 
the stenotic orifice (Fig. 29), 




Fig. 2H {e).— Injection under 
veiy great pressnre; as a result 
of the great iliatention the apex 
ot the weilRc is disploced upward 
anil no fluid excapea. 



L this displacement, : 
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^^V 9f< BEENJA. 

^^H There arc two cliief objections to tlie interpretations 

^^1 given to tlic^ experiments by tlieir authors : first, the 
^^B valvular formation which lioscr claimLtl to exist in hia 
^^P esporiment has not been recognized ; and, second, LoBsen'a 
explanation of the compression of the efferent end by the 
afferent iuteetiue is inapplicable, since it has been generally 
confirmed that there is always a complete closure of both 
the efferent and the afferent ends of the 
coil in every case of strangulation. 

From what lias been said, it may be 
stated that the following points are those 
which have made the mechanism of the 
so-called fecal strangulation more intelli- 
gible: 

1. The relative narrowness of the her- 
nial orifice is a predisposing factor for the 
development of strangulation. This nar- 
rowness may be due to the hernial orifice 
itself, to the neck of the sac as a result 
of adhesions, to omentum or mesentery 
which have been simultaneously wedged in, or to a turn- 
ing of the intestine upon its longitudinal axis. 

2. This stenosis within the hernial orifice is considerably 
increased by the entrance of intestinal contents into the 
herniated intestinal coil, which is subjected partly to a 
compression (Lossen) and partly to an angulatit^n (Busch). 

3. The complete closure of both the afferent and also 
the efferent ends of the intestinal coil is effected by the 
further dilatation of the intestine (Kocher), as a result of 
wMcb we must assume the production of a variety of 




Fig. 29. 
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invagination or valvular arrangement of the mucous mem- 
brane (Reicliel, Korteweg), 

The Symptoms and Course of Intestinal Strangula- 
tion. — A efrangtilalion of tlie intestine almost always 
appears suddenly, so that the patient ia able to sta.te tlie 
exact moment of its occurrence and its immediate cause, 
which is usually a cough, the lifting of a weiglit, or some- 
thing similar. The individual immediately experiences a 
stinging pain in the region of the hernial orifice, the her- 
nia, which has either appeared for the first time or has 
been previously reducible, cannot be returned to the ab- 
dominal cavity, and to this is added the phenomena which 
we have learned to know as the "irritative peritoneal 
symptoms." These symptoms in particular are nausea, 
eructation, and vomiting, which is reflex at first, but also 
due to the intestinal occlusion. If the seat of strangula- 
tion ia located high up in the intestinal tract, all food is 
vomited soon after its ingestion, and the patient retains 
nothing ; the lower the obstruction, the later the appearance 
of the vomiting. As soon as the stomach has been emptied 
the dammed-up intestinal contents are ejected, the vomited 
matter takes on a foul odor and finally assumes a pro- 
nounced fecal type. From the moment of strangulation 
neither feces nor gas are passed by the rectum, although 
particles of feces located below the stenosis may be washed 
out by intestinal irrigation. 

A further symptom, and one which ia equally important 
in any case of intestinal occlusion, is the occurrence of 
attacks of colicky pain which are due to the intestine 
alwve the seat of strangulation attempting to overcome tW 
obstacle by increased jieristalsia. 1q Veati ^■CveoNa '^'^ 



cdiiloiir of the (listrndeil afferent intestine may be seen 
thniiigli tlie alxlominal wall, as may also tlie perbtaltic 
niovemcntu during the attacks of paiti. The abdutniiial 
wall whifli is still scift beciimes tense and liard over the 
dilated intestine. This iiKTcased resistance during the 
attack may also be felt in patients with tliick abdominal 
walls which obscure the individual contours of the intes- 
tine. 

The hernial tumor, which in tlie beginniug was soft and 
painful only upon considerable pressure, becomes more and 
more tense both from the formation of hernial fluid and 
alwo from the edematous swelling of the hernial contents 
and the accumulation of gas. It finally becomes very 
sensitive to the slightest touch. If the strangulation has 
existed for some time, the iufiammation within the sac 
spreads to the overlying skin, which becomes edematous 
and thickened, so that it can no longer be lifted upiu folds; 
inflammatory redness then appears, the symptoms grow 
worse, and external perforation finally occurs, the hernial 
contents having meanwiiile become gangrenous. In this 
manner a preternatural anus or a fecal fistula is formed. 
Sometimes the previously described condition runs its 
course with very little abdominal involvement. In a large 
number of cases, however, the symptoms are more severe; 
the purulent inflammation pnxluced by the intestinal gan- 
grene also extends to the general peritoneum and causes a 
purulent peritonitis. This last and gravest stage is signal- 
ized by an immediate change in the symptomatology. The 
abdomen becomes tympanitic, tense to the touch, extremely 
painful, and particularly sensitive to pressure, vomiting 
occurs with renewed violence, and the general condition 
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becomes visibly worse. The jiatieot, who in the begin- 
ning of the strangulation felt strong anil experienced 
nothing but a sense of anxiety from the increasing pain 
and the obstruction to the passage of the feces, collapses 
at the moment in which the purulent inflammation extends 
to the peritoneum. Marked shock causes the pulse to 
become small, easily compressible, often scarcely ptircepti- 
blc, and increased in frequency to from 120 to 160 Iteata 
to the minntc. The eyes sink back in the orbits, the nose 
becomes pointed, and the entire body is covered with a 
cold sweat. The breathing becomes superficial and acceler- 
ated, partly from the high position of the diaphragm 
caused by the meteorisra and partly from cardiac weakness. 
The action of toxic substances upon the kidneys, the fall 
of blood pressure, and the deficient absorptive power of 
the [Kiralyzefl intestine cause a gradual diminution of the 
urinary secretion, and may produce complete anuria.' In 
this stage unconsciousness mercifully supervenes and simres 
tiie patient from the terrors of impending death. Acconiing 
Ui Graser, alxiut 9(3 fo of the untreated cases of strangu- 
lated intestinal hernia end in death. 

The symptomatology of the strangulation of a hernia of 
the intestinal wall (see page 36) is in marked contrast to 
tliat of the strangulation of an entire loop. Tliere is a great 
probability, for various reasons, that the severity of the 
existing atfection will not be appreciated. In the first 

' The demonstralioa of indican in the urine is not an absolute mgn 
ot intestiual ooclusion, and may not infrequently he HCCninpliBhiMl in 
cnses of pure ptritnnitia. According to Jalfe, the indican is formed 
by the absorption ot the di-oom position product of the intestinal cnn- 
teiila, irnic)l, and its elimination in the urine as indoxyl-jHitoHaiuiu. ft^vV- 



PLATE 1. 

a, A Strangulated Hernia of the Intestinal Wall.— An early 
;e of a Btranpilntiou wbich JDvolvea a portion of the jutestine oppo- 

Bite tu the insertion of the mesentery. The straiignlat^il portion, and 
purticulurly the (Wnstriotion-rinKH, nre intensily reddened, bnt there 
aiv no prcitound dit4tiirlNiiii:(4 of tlio iiutiitiiiii of the iutestlntil wall. 

b, A Strangulated Coll of Intestine in Which More Marked 
Circulatory Disturbances are Observed. — Ttic coil is d»rk bine, 
but its ]ierLtoneiini xtill retaioH its moittt glinti^Ldtig Kurfacti. Tlie cun- 
Btriction-rin^iia are dintinctly umrked uithont l>ciiig (^iijj^renoas. 

c, A Strangulated Coll of Intestine after the Strangulation 
Existed for a Considerable Period of Time.— The color baa be- 
come Blnioxt black and the peritoneul surface is dn]l and covered with 
flakes ol Hbrin. The oonstriotion-rings are deeply sunken, their walls 
markedly thinned, relaxed, and dirty gray In color. Both oonstrio- 
tion-ringH are gangrenous and Imniorrhages are observed in the mesen- 
tery. 

place, the hernias are very »inall and consequently may 
easily be overlooked, and, set»iidly, the intestinal occlu- 
sion is incomplete, since only a portion of the intestinal 
wall, usually tliat opposite the mesentery, is involved, and 
although intestinal strangulation is present, flatus and liquid 
stools may still be passed. The sudden appearance of 
pain and the occurrence of nausea and vomiting, however, 
are observed in strangulated hernias of the intestinal wall, 
as are also the subsequent inflammatory phenomena, which 
may cause either external or internal perforation and the 
consetpient formation of a fecal fistula or of a septic peri- 
tonitis. 

In every intestinal strangulation, tlie tighter the con- 
striction, the more rapid the entire course of the affection 
and the more severe the general symptoms from the b^in- 
ning. The sudden occurrence of collapse or severe shock 
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is sometimes a better indication of tlie severity of the 
fitrangulation, and consequently of tiie danger of a perma- 
nent disturbance of the nutrition of the gut, than the direct 
inspection of the exposed iutewtinal coil. Plate 1 shows 
the appearance of tlie intestine in differeot stages of 
strangulation. 

Strangulation of Omentum. — The only form of stran- 
gulation of the omentum is necessarily the one known as 
elastic strangulation. The circulatory disturbances pro- 
duced in this manner gradually cause a serous inliltration 
and hemorrhagic infarction of the constricted portion of 
omentum. In the further course of the affection, throm- 
bosis occurs in the vessels and the entire mass of strangu- 
lated omentum finally becomes gangrenous. A large 
quantity of hernial fluid is usually produced, and if the 
strangulation lasts a sufficient length of time, migratuig 
bacteria may infect this fluid and cause it to suppurate 
just as in an intestinal strangulation. 

The clinical symptoms of a beginning omental strangu- 
lation are very similar to those of the early stage of stran- 
gulation of the intestine. The strangulation commences 
with a sudden stinging pain, and this is ordinarily soon 
followed by nausea and vomiting, which are purely reflex. 
The symptoms may uow abate somewhat, vomiting ceases, 
flatus and sometimes feces are passal, but the jmtient always 
eoutinues to experience a sensation of illness, since the her- 
nial tumor camiot be made smaller by taxis and becomes 
more and more tender and tense from the inflammation 
and increased amount of hernial fluid. If surgical aid is 
not given in this stage, the inflammation spreads to the 
surrouadiug tissues, and one of two things may occur ■. 
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^^H tion, several examples of which have recently been fur- 

^^B nighed by Maydl, and to which he gives the name of 

^^H retrograde strangulation (Fig. 30). In this form the 

^^H Btrangulated portion of the viscus is not situated within 

^^H the hernial sac, but within the abdominal cavity. If the 

^^H omental hernia illustrated in figure 14 (page 40) had 

^^V ever become strangulated, it would have been a fitrangu- 

1^^^ lation of this type. In addition to omentum, this form of 

strangulation baa been observed to involve an intestinal 

coil by B. Schmidt ; and an appendix, a Fallopian tube, 

and a pedunculated intestinal tube by Maydl. 

It is impossible to definitely state the period of time 
within which a strangulation usually runs its course. If 
the constriction is not very tight, there may be no marked 
disturbances of the nutrition of tbe intestine even after 
several days, while in other instances, in which the stran- 
gulation is more severe, gangrene may make its appearance 
within a few hours. The severity of the case is conse- 
quently better determined by a careful study of the gen- 
eral symptoms, and of the local signs exhibited by the 
hernial tumor, than by the time that has elapsed since 
the commencement of the strangulation, 

The most frequent error in the diagna'iis of strangula- 
tion is ita confusion with an inflamed hernia. If the 
slightest doubt exists, the case should be treated as one of 
strangulation. If this course is pursued and every sus- 
pected case of strangulated hernia is operated upon, it may 
occasionally happen that the operation reveals an error of 
diagnosis, but scarcely any damage has been done the ■ 
patient ; while if the strangulation ia unrecognized and the 
neoessaiy procedures are ni^lected, the error may be most 
1 in its consequences, 
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^^K The Treatmcnit of StronsnUted Hernia. — If caUed to 
^H-a case of strangulated bemia id the daytime, the saa 
should not be allowed to st^ if called in the ni^t, the son 
should not be allowed to rise, before the snangolatioa hag 
been relieved. This advice of Strotnever, which even at 
the present day is not sofGdendy heeded, is worthy to be 
taken to heart. It should be givtai all the more emphads, 
since the means which we possess for the relief of the stran- 
guladon can be deagnated as harmless and safe in compari- 
son with the great dangers which are coincident with an 
untreated case of strangulated hernia. There are two 
methods of reduction to be described, the non^operativc, 
which is known as taxis, and the operative, which is 
known as herniotomy. 

Taxis, — Taxis is indicated in all cases of strangulated 
hernia in which there ie no impairment of the vitality of 
the strangulated viscera and in which there is an absence 
of any inflammation which might infect the peritoneal 
cavity. If there is any doubt whatever aa to the presence 
of either of these contraindications, it will be well to dis- 
regard taxis altt^ether and to proceed to herniotomy. 

Taxis b performed by firmly grasping and compressing 
the region of the neck of the hernial sac with the left hand 
and then exerting a uniform and constant pressure upon 
the entire hernial tumor with the right hand, taking care 
not to press the hernia toward, but rather to draw it away 
from, the abdomen {Fig. 31). In this manner the pro- 
duction of an angulation of the intestine at the heniial 
orifice is best avoided and some of the contents of the 
strangnlatefl intestine may freqnently be pushed tlirotigh 
the constricting ring, If this can be accomplished, a gi"eat 
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^^M tion, several examples of which have recently been fur- 
^^^ Dished by Maydl, and to which he gives the name of 
^^H retrograde straugulutiou (Fig. 30), In this form the 
^^H strangulated portion of the viscus is not situated within 
^^H the hernial sac, but witliia the abdominal cavity. If the 
^^H omental hernia illustrated in figure 14 (page 40) had 
^^P ever become strangulated, it would have been a strangu- 
lation of this type. In addition to omentum, this form of 
strangulation has been observed to involve an intestinal 
coil by B. Schmidt ; aTid an appendix, n Fallopian tube, 
and a pedunculated intestinal tube by Muydl. 

It is impossible t^> definitely state the period of time 
within which a strangulation usually runs ita course. If 
the constriction is not very tight, there may be no marked 
disturbances of the nutrition of the intestine even aft«r 
several days, while in other instances, in which the stran- 
gulation is more severe, gangrene may make its appearance 
within a few hours. The severity of the case is conse- 
quently better determined by a careful study of the gen- 
eral symptoms, and of the local signs exhibited by the 
hernial tumor, than by tlie time that has elapsed since 
the commencement of the strangulation. 

The most frequent error in the diagnosis of strangula- 
tion is its confusion with an inflamed hernia. If tlie 
slightest doubt exists, the case should be treated as one of 
strangulation. If tliis course is pursued and every sus- 
pected case of strangulated hernia is operated upon, it may 
occasionally happen that the operation reveals an error of 
diagnosis, but scarcely any damag;e lias been done the 
patient ; while if the strangulation is unrecognized and the 
necessary procedures are neglected, the error may be most 
/ in its coa sequences. 
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The Treatment of Strangulated Hernia. — If called to 
a case of stranguktod hernia in tlie daytime, the sun 
should not be allowed to set, if called iu tlie niglit, the sun 
should not be allowed to rise, before the strangulation has 
been relieved. This advice of Stromeyer, which even at 
the present day is not auffieiently heeded, is worthy to be 
taken to heart. It shonld be given all the more emphasis, 
since the means which we possess for the relief of the stran- 
gulation can be designated as harmless and safe in compari- 
son with the great dangers which are coincident with an 
untreated case of strangulated hernia. There are two 
methods of reduction to be described, the non-operative, 
which is known as taxis, and the operative, which is 
known as herniotomy. 

Taxis. — Taxis is indicated in all cases of strangulated 
hernia in which there is no impairment of the vitality of 
the strangulated viscera and in which there is an absence 
of any inflammation which might infect the peritoneal 
cavity. If there is any doubt whatever as to the presence 
of either of these contraindications, it will be well to dis- 
regard taxis altogether and to proceed to herniotomy. 

Taxis is performed by firmly grasping and compressing 
the region of the neck of the hernial sac with the left hand 
and then exerting a uniform and constant pressure upon 
the entire hernial tumor with the right hand, taking care 
not to press the hernia toward, but rather to draw it away 
&om, tlic abdomen {Fig. 31). In this manner the pro- 
duction of an angulation of the intestine at the hernial 
orifice is best avoided and some of the contents of the 
fltrangulated intestine may frequently be pushed through 
the constricting ring. If this can be accomplished,^ »^e»&. 
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deal 1ms already been gained, since the tension of the intes- 
tinal coil immediately decreases and reduction may fre- 
quently be effected by a single eCFovt. Success may some- 
times be attained by drawing the hernial tumor to one side 
or the other, in order to overcome any angulation of the 
strangulated intestine, such as that observed in Busch's 
experiment If the attempt to reduce a portion of the 
intestinal contents is successful, a gurgling murmur is 
usually heard. The most important part of the procedure 
of taxis is the compression of the neck of the hernial sac, 
since if this is neglected and pressure is simply made upon 
the convexity of the hernia, the same conditions will exist 
which we have studied in noser's experiment (Fig. 23), 
and even great force will fail to press a bubble of air or 
a drop of fluid out of the strangulated intestinal coil- 
Care must be taken that too much force is not employed, 
since excessive kneading and pressing of the hernial tumor 
may easily produce hemorrhages in the walls of the stran- 
gulated viscus and increase the nutritional disturbances 
which are already present. Disregarding the danger of 
reduction en manse (see page 1 14), such forced taxis may 
cause a much more severe injury and produce a perfora- 
tion of the strangulated intestinal coil. At first glance 
the taxis seems to have been successful, the hernial tumor 
suddenly becomes soft and may be easily and completely 
reduced. The true condition of affairs is revealed only 
too soon, however, by the sudden collapse of the patient 
and by the rapid appearance of the symptoms of a perfo- 
rative peritonitis. In such a ease, further sut^ical aid, 
which can be nothing but immediate laparotomy, will 
almost always be too late to save the patient. 
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A correctly performed taxis may be aided by the employ- 
ment of certain auxiliary measures. Tlie simplest of these j 
is to obtain a relaxation of the alxlotiiinal wall andadiminu- 1 
tion of the intra-abdominal pressure by having the patient I 
open his mouth, breathe deeply, and flex the lower extrem- 
ities at the liip and knee. Another measure, which is not I 
without influence in certain forms of strangulation, is the 
effect of cold. This may be produced by the application j 
of an ice-bag, or, better still, by dropping or spraying J 
ether upon the hernial tumor. Whether the effect pro- 1 
duced is due to the narrowing of the blood-vessels, to the j 
contraction of the muscular oout of the intestine, or to 
other factors is still an open question, [Frequent appli- 
cation of very hot cloths is often of more avail than the 
ice-bag. — Ed.] 

The most effective auxiliary measure, however, is the J 
production of general anesthesia by either chloroform or 1 
ether. With the cessation of pain, the tension of the! 
abdominal wall is decreased, the entire musculature is | 
relaxed, and reduction is frequently easily accomplished. 
However, only that physician should employ anesthesia ia 4 
his attempted taxis who, in the event of fiiilure, ia also i 
the position to immediately proceed to herniotomy undei>i 
the same anesthesia, the consent of tlie patient having pre 
viously been obtained. If such a course is not pursued, t 
second anesthesia would be necessary soon after the firsts 
and this alone is a great danger, particularly for i 
viduals whose circulatory or respiratory organs are i 
perfectly healthy. If for any reason whatever the phys 
cian caunot perform herniotomy, his wisest course is to.i 
Juave the (axis to be performed under an anesthetic by the 1 
of the nearest hospital. 
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The administration of purgatives by the mouth must be 
regarded as abBoiutely inadmissible. The employment of 
enemata, on the contrary, can meet with no objection, 
although the relief afforded by emptying the intestine 
below the etenosis ia usually but temporary in its charac- 
ter. Lavage has a very agreeable subjective effect and 
gives considerable relief, since it removes the damnied-up 
gastro- intestinal contents and consequently diminishes the 
tendency to vomiting. Tiiis favorable influence is not 
only a subjective one, but the cessation of vomiting is of 
great importance to the patient, particularly in reference 
to the production of anesthesia, since the danger of an 
aspiration pneumonia is greatly lessened. 

The administration of morphin or opium is sometimes 
indicated, since it relievos pain and tiierefore lessens the 
tension of the abdominal wall and the consequent resist- 
ance to the attempts at reduction. 

Taxis should never be employed for too long a time, and 
the extreme limit should bo placed at a lialf-hour. [Per- 
sonally I wonld limit taxis to five minutes. I liave seen a 
fatal result from taxis of but little more thau five minutes' 
duration. — Ed.] 

Batseli has recently claimed that eases of intestinal 
occlusion from the most varied causes can be favorably 
influenced by large subcutaneous doses of atropin, and this 
therapy ha-^ been extended, by himself and certain other 
physicians, to the treatment of strangulated hernia. All 
our previous experience contradicts the existence of such an 
influence so strongly tliat we must regard medicinal reme- 
dies as ab.wlutely contraindicated by the presence of a 
strangulated hernia. 
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miicli L>iLi[ili»His cannot lie placed upon the warning 
againi^t such attemptt) at rednctiou, t^xtvading iK)metimc3 
over Heveral days, and the consequt-nt neglect of the most 
favorable time for tlie operation for strangulated hernia. 

A further scries of auxiUary procedures will be briefly 
mentioned, which, although no longer employed, are of 
considerable historic interest. 

The employment of cold water ia thus described by 
Kirby : " I took the patient out of bed, laid him naked upon 
the wooden floor, and threw pail after pail of cold water 
upon the hernial tumor and abdomen. This procedure 
waa continued luitil the respiration became labored and 
until the patient was very much exhausted." 

A hot general bath at a temperature of 99.5° to 108.5° 
F. was very popular; "this is most effective when it brings 
about a weakness bordering upon unconsciousness. During 
the collapse which is thus produced the pressure upon the 
hernial tumor must be renewed and maintained as long 
aa the condition of the patient will permit" (Kirby). 

In the same category belongs the performance of vene- 
section. "The sooner it ia emploj-ed, the bett«r and more 
helpful is the remedy. We bleed until the patient ia 
weakened, since we wiah to produce a marked impression 
and the approach of delirium shows us that this end has been 
attained" (Kirby). 

Hoping to overcome the fecal stasis, powerful purgatives 
were employed, and they were supposed to be particularly 
indicated if the lumen of the intestine was not completely 
occluded. It was believed that the increased periatalfflS 
would be sufficient to free the strangulated intestine. 

For some time tobacco was supposed to exert qmte a. 
special influence, and it was emploj'ed as an infusion, which 
was thrown into the rectum, and also in the form of tobacco 
smoke, which was blown through the anus into the intestine. 

Patients were frequently placed in most peculiar posi- 
tions. For example, it was recommended that the physi- 
cian should place the legs of the patient over his shoulders 
and attempt to reduce the hernia by repeated shakings of 
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the entire bod)'. A similar procedure, the so-called "travel- 
ing method/' was subjected to the most drastic censure by 
Dieffenbach. "This method consisted in placing the head 
and back of the patient upon a wheelbarrow, the thighs 
being elevated upon the front and higher portion, so that 
the knees were flexed and the legs hung down. While the 
imfortunate patient was trundled over a rough pavement, 
the operator ran backward in front of the wheelbarrow and 
manipulated the hernia, in the hope that the taxia, com- 
bined with the shaking of the patient; woidd be successful 
in effecting reduction." 

In conclusion, mention should be made of puncture of 
the hernial tumor, which was recommended particularly 
by French authors. It was supposed that the intestinal 
contents could be aspirated with a fine needle and that 
the relaxed intestine could then be more easily returned 
into the abdominal cavity. 

If the taxis is successful, and if the surgeon, by intro- 
ducing his finger into the hernial orifice, has convinced 
himself tliat it is empty, a pad of gauze should be placed 
over the hernial orifice and held in this position by means 
of a bandage in order to prevent the descent of the gut 
and the consequent renewal of the strangulation. If the 
hernial region lias not been contused by the taxis, a truss 
may be immediately applied. The condition of the patient 
rapidly improves. He feels well, nausea and vomiting 
immediately disappear, af^er several hours flatus is usually 
passed, and, with the exception of the pain produced by 
the taxis, the tenderness of the hernial region becomes 
markedly lessened. The bowels are not usually evacuated 
until twenty-four to thirty-six hours have elapsed, and it 
is well to save the intestine and avoid very active peris- 
talsis by omitting purgatives during the first day afWr the 
taxis. At the expiration of this time, the rectal injec- 
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Fig. 33. — Apparent reduction of au iiiteattnat coil (diagrammafiQ): 
a, The entire bemial aao with its conteuts bos been pushed 
abdomen ; b, tbe peripheral portion of tiie hernial sao lies extemallj', 
while tbe oenttal portion and tbe oontaiiied intestine, together with 
tbe oonstricting ring, have l)een pnahed into the abdomen. In both 
instances the sent of tbe constriction is in the neck of tbe Bao and ia 
represented bj a dotted red line. In these cases the reduction en flxune 
is in inguinal hernia, but it occurs in a similar manner, oltbongh not 
eo frequently, in the other 
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tioD of 10 c.c. of glycerin will usually furnish good 
results. 

Even after an apparently successful taxis the patient 
should be kept under medical observation for several days, 
since the signs of strangulation sometimes still persist. 
Such an occurrence may be due to the fact that the hernial 
visous ha,s been replaced but that a volvulus still 
to an angulation of the intestine caused by adhesions, to' 
inflammatory changes in the gut which end iu gangrene- 
with cousequeut peritonitis and intestinal paralysis, or, 
finally, to the feet that the hernial tumor together with tl 
ring of constriction has simply been displaced by an appar-j 
ently successful taxis. This latter occurrence is known 
apparent reduction, reduction en masac, or reduction en ble 
(Fig. 32). The nmount of force which has been employi 
in such an apparent reduction need not necessarily be V( 
great, and occasionally it has even been observed in 
where the patient has reduced the strangulated hernia hb 
self. In such cases the entire hernial tumor ia either oi 
pushed to one side and forced between the individual layt 
of the abdominal wall, or the hernia, tt^ether with its 
is pushed toward the abdomen, in which instance the adj 
i^nt parietal peritoneum is stripped up from the abdomi 
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wall. Sometimes only the proximal portion of the sac is 
displaceJ iu the manner indicated, while tlio peripheral 
portion still remains outside. Isolated cases of this variety 
of apparent reduction have been described in which the sac 
has been lacerated, in one instance the sac having been 
completely torn off at the neck. 

In addition to the persistence of the symptoms of stran- 
gulation, rednction en masse may sometimes be recognized 
by tlie presence of a palpable tumor within the abdomen 
in the neighborhood of the hernial orifice or of a round 
circumscribed swelling in the deeper portion of the hernial 
canal. 

The only possible treatment of any of these disagreeable 
accidents which may occur after an apparently successful 
taxis is in the earliest possible ojieration, which must over- 
come the existing obstruction or I'emove from the perito- 
neal cavity those portions which may have become gan- 
grenous. In a case of reduction en manse an attempt may 
be made to force the entire hernial tumor down again ; 
although a second and more cautious attempt at taxis 
promises but little chance of success, the conditions for the 
]>erformance of the operation are at least more favorable, 
since a large incision into the abdominal cavity may be 
avoided. If the abdominal cavity must be opened, the 
coil which has been reduced en masse will always be found 
in close apposition to the inner side t)f the hernial orifice ; 
the incision should consequently be made in the hernial 
region and continued toward the abdomen if necessary. 

Herniotomy/. — The operation is indicated in all cases in 
which taxis has failed or in which sonic contraindication 
to taxis exists. 
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^^H The sooner tlie herniotomy is perfnriiied, the more favor- 
^^^ able is the prognosis, and it is easy to I'lirnish Btatistic 
^^V proof that the outlook becomes more gloomy with every 
^^P day, or we might eviin say with every hour, during which 
the Btrangulatiou is allowed to persist. 

According to the calculation of Hen^eler, l>ased upon 
276 herniotomies, the mortality of tlie cases operated upon 
during the first day after the strangulation is 8.09 Ji; 
during the second day, 22.2^; during the third day, 
45.5 fc; during the fourth day, 60.0 j;£, 

Published statistics in reference to the total mortality 
after herniotomy, like those in reference to the radical 
operation, have an authoritative significance only when 
they are based upon the entire material of one and the 
same hospital for n lengthy period of time or upon tlie 
work of one and the same operator. In addition to this, 
it must be remembered that, owing to the [wrfection of the 
entire domain of abdominal snidery, in latter years, con- 
ditions have considerably improved, (wrticularly in the 
treatment of gangrene and sns|>ected gangrene of the 
intestine. Without a special consideration of the results 
obtained in the cases with intestinal gangrene and how 
these results vary with the treatment, — i. e., whether an 
artificial anus or a resection is made, — the following table 
will furnish an idea of the mortality of herniotomy in 
generaL It is based upon some statistics published 
recently which confonn to the previously stated stipula- 
tions, upon the herniotomies performed in the Gottingen 
Clinic from 1884 to 1900 inclusive, and upon all the' 
herniotomies performed in various clinics, from 1884 to 
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1900 inclusive, under the direction of Professor Eraun 
f (according to the works of Borchard and Wege) : 
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If these cases are added tt^ether, we obtain a total of 
' 1429 herniotomicB with 296 deaths, which gives a total 
' mortality of 20.7 Jg. 

The preparation of the patient for a herinotoniy does 
not ditfer from thnt for any other aseptic o])eration. The 

I condition of the patient permitting, lie is given a batli, and 
in all cases the hernial region and its surroundings are 
flhaved and carefully disinfected in tlie usual way. The 
■nesthetic must be givon with great care, particularly to 
intients in a condition of shock and to those very stout 
elderly individuals who already suffer from impairmenta 
of the respiratory and circulatory systems. In such c 
it is better to avoid general anesthesia and employ the 
infiltration anesthesia of Schleich, which is partieularly 
•Computed by oniittiiig ttie non-operative oases from ilenggeler's 
tables. 
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^^H applicable in this operation on account of tlie insensibility 
^^K of the snrface of the intestine. 

^^H The first step iu tJie operation of herniotomy is the 
^^V ezpoenre and opening of tlie hernial sac. The cutaneous 
^^ incision is carried above the neck of the sac for 3 to 5 cm. 
so that the seat of the constriction may be freely inspected. 
The tissues at some distance peripheral to the constriction 
are then picked up with two pairs of rat^toothed forceps 
and the hernial coverings carefully divided between them 
until the sac has been opened. The greatest care is neces- 
sary in this step of the operation, because if the hernial 
fluid is small in amount or absent, an intestinal loop lying 
directly against the hernial sac could easily be incised. 
Hernial fluid is usually present, however, and its escape is 
the best indication that the sac has been opened in some 
part of the wound. From this opening tlie incision in the 
hernial sac is enlai^ed, either with scissors, or more safely 
upon a grooved director. The condition of tlie strangu- 
lated viscera can frequently be told from the character of 
the escaping lieruiul fluid. If it is clear, translucent, and 
odorless, the strangulated portions are almost always in a 
good state of nutrition, and even if the heniial fluid has a 
slightly bloody tinge and a rather stale odor, marked dis- 
turbances of nutrition are not alwavs present. On the 
contrary, if the hernial fluid h cloudy or purulent and has 
a foul or fecal odor, most profound changes are almost 
always present in the hernial contents 

After the hernial fluid Ins escaped, the hernial contents 
are inspected, and the constrictiiif; ring is then to be imme- 
diately divided. As we lia\ e alread) seen, the constric- 
tion may be in the neck of tlie sac alone or in tlie sur- 
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inding tisauee, and this is why one case reqiiires only 

the division u( the sac, while in another success will not 

e attained nntil all the tissues of the hernial orifice have 

divided. The constriction may l>e divided either 

■from witliout inwiuxl or from within outwnrtl. The fin^t 




^^L Fig. 33.— The cli 

^^R|f these method: 
^^^Btion \s freely cs 
^^Bjbe immediately i 



these methods is to be preferred, since the field of oper- 
ion is freely exposed and any injured blood-vessel may 

immediately caught and ligated. Tiic ring of constric- 
tion is divided layer by layer between two pairs of rat- 
toothed forceps, as is shown in figure 33, until the strao- 
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le easily ilmwn forward and it is certain 

1 lias ljt!Cii relieved. 

If the constriction ia divided 
from within outward, — and this ia 
done particularly when the surgeon 
is forced to operate wittioiit Buffi- 
cient aasistance, — a special knife is 
employed, the so-called hernia knife 
or lierniotome. Tlie anterior and 
jxjsti'rior portions of tlie blade are 
dull and tlie intermediate cutting- 
edge is about IJ cm. in length. It 
is jinrely a matter of taste whether 
a straight (Fig. 34, a) or a curved 
lierniotome (Cooper's, Fig, 34, bj is 
employed. As shown in figure 35, 
tiie index-finger of tlie left hand is 
introduced into the heniial sac and 
carried up to the seat of the con- 
striction, and then the hernia knife 
is pushed in nix>n the finger whicli 
guards the herniated intestine from 
injury. When the cutting-edge of 
the hernia knife is within the con- 
striction, the incision is made in an 
upward direction for from one to 
two millimeters. If the hernial 
contents cannot now be wisily drawn 
forward, notches of a similar depth 
may be made in the sides of the 
constriction ring. 
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In former times, herniotomy was regarded as a highly 
langerous operation, particularly in inguinal and femoral 
hernia, on account of the fatal intra-abdomiiml hemor- 
rhages from a wounded epigastric or obturator artery. 
This was chiefly due to the fact that the constriction was 




felways divided from within outward by means of incisions 
1 one to two centimeters in length. If the previously 
bated directions are followed, such unfortunate cases will 
lot occur, and even if a vessel is wounded its immediate 
" ^tion will be accomplished without difficulty. 
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If the constriction is sitiiatctl outside of the neck of tiie 
aac, the strangulation may be relieved by tlie division of 
the tissues from witliout inward witliout opening the sac, 
and this operation, known as external herniotomy, was 
formerly frequently employed. It is scarcely necessary to 
state that such a course is admissible only in Chose cases in 
wbicli the short duration of tiie stningulatJon and the 
general condition of the patient would exclude tlie possi- 
bility of the presence of marked changes in the nutrition 
of the intestine. Since errors of judgment are pot<eibIe in 
such cases, it is safer to make it a rule to always open the 
sac and form an opinion of the condition of the strangu- 
lated viscus by direot inspection. After the division of 
the constriction, the strangulated intestinal coil should be 
drawn out far enough ia ^Uow of a thorough inspection 
of the constricted portions, but gi-eat care must be observed 
in making traction upon the intestine, since it may be torn 
wliere it has been thinned and weakened by tlie strangula- 
tion. It must now be decided whether or not the intestine 
may be safely returned into the abdomen. If omentum 
is in the sac, it should be llgated in not too lai^e sections 
and extirpated. [If the omentum is in fair condition, I 
believe it bad judgment to prolong the operation by re- 
moving it. — Ed.] If intestine is in the sac, there are 
extreme cases in whieh it may be said, at first glance, this 
intestinal coil will surely live, or tiiat one is gangrenous; 
but there are also intermediate cases in which correct judg- 
ment is very difficult, and only possible after a long exper- 
ience. It is extremely difficult and often impossible to lay 
down definite rules in these cases. After the relief of the 
constriction, a cyanotic, bluish, discolored intestinal coil 
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should be enveloped in warm, moist, sterile gauze for sev- 
eral minutes, in order to see whether it recovers and takes 
on its iiormsil ajipearunce. As long as the intestinal sur- 
face seems smooth, moist, and glistening, as long as the 
walls are elastic and return to their original position when 
pinclied up into a fold, and as long as extensive hemor- 
rhages in the intestinal wall and marked changes in tlie 
constricted portions arc wanting, it is scarcely to be suj)- 
poscd that severe disturbances of the nutrition of the 
intestine are present. In the remaining douhtful cases a 
correct decision is difficult and the most experienced oper- 
ator is liable to err. Tlie most deceptive cases are those 
in which there is a complete elastic strangulation of both 
tlie arteries and the veins, since a few hours may produce 
irreparable damage, which in the beginning is scarcely 
manifested in the intestinal coil. In such cases tlie 
appearance of the intestine should not be solely relied 
upon, but the general condition should be accurately 
observed. Marked shock with a small rapid pulse ia one 
of the earliest and most important signs of a severe 
strangulation of the intestine (see page 101). 

Tile reposition is liest made by forcing the contents out 
of the herniated intestine by compression and pushing the 
portion situated nearest to the hernial orifice into the 
abdomen. During this step of the operation, a quiet and 
uniform anesthesia is of the utmost imiwrtance in order 
that the viscera may not be repeatedly forced downward 
by the augmentations of the intra-abdominal pressure pro- 
duced by coughing or vomiting. For tlie same reason, 
wlien the operation is performed under local anesthesia, 
the patient must be constantly made to breathe quietly and 



^^K124 HERNIA. 

^^H evenly with his moutli open. If ndhosions E'xist between 
^^H the intestine anil the sac, they must be cautiously broken 
^^B up, or if this is not possible, the [>ortion of the sao which 
^^V is tightly adherent to the intestinal coil may be left 
beliind and replaced in the abdominal cavity together with 
the intestine. 

Ill tliis operation, as in the one for radical cure, tlie 
sui^eon must be prepared to meet with complications of a 
most varied character — a subperitoneal lipoma may simu- 
late onientnm, or there may be a cyst outside of and ad- 
herent to the liemial Bac, which gives the impreBeion that 
an empty htimial sac itself has been opened. 

If there is the slightest suspicion that profound nutri- 
tive disturbances are present in the strangulated intestinal 
coil, it should never be reduced until it has been entirely 
Burrouniled liy strips of iodoform gauze the ends of which 
are brought out of the external wound. In this manner 
the peritoneal cavity is protected from infection. In such 
a case the following course may also be adopted: The 
hernial orifice is freely incised, the intestinal coil is envel- 
opeil in sterile gauze, aud allowed to remain outside of the 
abdomen, cure being tuken that the retaining dressing is 
not too firmly applied. If the intestine completely recovers, 
and if the wound remains aseptic, the intestine may be 
replaced in the abdominal cavity after a few days. It is 
self-evident, however, that this pro(«dnre is not altogether 
safe on account of the poasible danger of infection of the 
peritoneal cavity. 

The course of a case after herniotomy scarcely diBFeren- 
tiatea itself from that after a successful taxis. Ordinarily 
there is an immediate cessation of the pain, nausea, and 
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vomiting, and after a few hours flatus is passed. Neither 
opiates nor purgatives should be given ; if the bowels are 
not moved spontaneously after twenty-four hours, a small 
rectil injection of glycerin will almost always prodnce an 
evacuation. The most frequent source of trouble after the 
operation is inHainmation of the peritoneum, and in the 
great majority of cases we are powerless when confronttKl 
with this complication. If an intestine which haa been 
considered capable of life and returned to the abdomen 
snbsefjuently undergoes necrosis, the only chance of avert- 
ing the threatened danger is by an immediate laparotomy. 
Later on, after a herniotomy, the phenomena of intestinal 
occlusion may reappear, and this may be due to angula- 
tions or adhesions of the reduced intestinal coil or to the 
production of a stenosis by the sloughing away of necrotic 
mucous membrane. The only treatment of such conditions 
must, of course, consist of a further operative procedure. 
Mention should also be made of an occurrence wliich is 
sometimes observed botli after herniotomy and also aiier 
the radical operation — the inflammatory tumor of the 
omentum. These tumors may even occur in cases in which 
omentum haa not been ligated at the time of the operation. 
Braun has quite recently directed attention to this form of 
epiploili.s and collected the previous publications upon the 
subject. Either very soon after the operation or within a 
few weeks, a hard irregular intra-abdominal tumor is felt 
which usually disappears spontaneously in the course of a 
few months, but which may break down and suppurate. 

The pneumonias which not infrequently develop after 
herniotomy may be partly referred tu small pulmonary 
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embolisms, the eml)^!! being (lerivcil from the tlir(>mba-*(l 
vessels of tlie hernial rogion. 

If tlie intestinal tM)il ib gangrenoun, one of two proce- 
dures must be mliipted — either the resection of the intes- 
tine or the making of an artificial antis. It is only in very 
rare and exceptional cases tliat it is allowable to invagi- 
natc a small gangrenous area (such as the deeubitns result- 
ing from the constriction) and sew tlie intestinal walls 
together over the invagination. Before sueii a course may 
be pursued the presence of marked disturbances of nutri- 
tion in the remaining portion of the intestinal coil must be 
absolutely excluded. 

Without considering the fiict that the general condition 
of the patient may forbid such a serious operation as resec- 
tion of tlie intestine, and that a physician, from lack of 
knowledge of the tcchnic of intestinal operations, or for 
other reusouB, must satisfy himself with the making of an 
artiHciul anus, the choice of operation will depend upon 
which one offers the beat chance of recovery. The statis- 
tics at our disposal for the jiurjioso of forming a critical 
opinion, however, do not furnish evidence of the superior- 
ity of either method, since those who make an artificial 
anus only wheu the patient's general condition is so bad 
that the more severe procedure is contraindicated will nat- 
urally report but little good from the operation. The fol- 
lowing statistics are the most recent upon the subject, and 
include those of the Gottiugen cliuic and Braun's cases 
from 1884 to 1900 inclusive : 
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These figures would speak still iTiore forcibly for pri- 
mary resection if tlie results obtained in recent years only 
were taken into consideration, since in this time there has 
been considerable progress in the operative technic. It 
might be mentioned that since the employment of the 
Murphy button and the performance of the ojieration 
inider local anesthet^ia, Petersen has reported twelve pri- 
mary resections of the intestine in the Heidelberg clinic, 
with but one fatal case, thus giving a mortality of 8^. 

We speak of an artificial anus [anus prtetematwalis) 
when the entire contents of the intestine are emptied 
through the new opening. Such a condition of af&irs 
must obtain after the sloughing off of an entire intestinal 
coil. If only a portion of the intestinal wall has become 
gangrenous, as in a strangulated hernia of the intestinal 
wall, for example, a portion of the feces may be passed in 
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^^^1 the usual manner, ami wc call this coiulUitm a I'ecal fistula 
^^^h (Jidula stertxralis). 

^^^m If it has been decitled to make a focal fistula or an arti- 
^^V ficiul anus in a case of gangrene of the iutestine, the con- 
^^^ Btriction ia divided as previously described in the operation 
of herniotomy and the strangulated coil is drawn out far 
enough to prevent its constricted portions from infecting 
the peritoneal cavity. The healtliy intestine proximal to 
the constricted portions is now stitched to the peritoneal 
surface of the neck of the sac by several fine silk sutures 
which penetrate only the serous and muscular coats of the 
intestine. The intestinal coil is now completely surrounded 
by iodoform gauze, which is also stuffed into the hernial 
orifice in order to completely wall off the peritoneal cavity. 
When this bus been thoroughly accomplished, the coil is 
freely incised, a rather thick rubber tube is }>assed into the 
afferent intestine, and the intestinal contents are drawn off 
into a vessel without infecting the wound any more than 
can be avoided. Whether the hernial sac should or should 
not be extirpated in such a case depends upon the degree 
, in which the purulent Inflammation has extended to the 
sac and upon the strength of the adhesions. In all cases, 
however, tlie entire wound should ho packed with iodoform 
gauze and kept o^ien in such a manner that a retention of 
the wound products is intpossible. 

If only a fecal fistula is made, a spontaneous cure may 
Bometlmea result, since the Intestine may draw away from 
the abdominal wall, and the canal situute<l between the in- 
testinal and cutaneous wounds gradually narrows, becomes 
filled with granulation tissue, and finally cicatrizes. These 
canal-like fecal fistulas must be differentiated from the lip- 
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like fistulaE, in which the iatcstiiial niucoiis nienibrane 
passes directly into tlic wlges of tin; cutaneous wound. In 
such cases a cure cau only be accMjmpliahcd ai^r the epi- 
thelial covering of the fistula has been destroyed by cauter- 
ization or by extirjjatioii. Sometimes even this measure 
will fail, and then nothing is left but the separation of the 
intestinal coil from the abdominal wall aud the closure of 
the intestinal and cutaneous orifices, an operation which is 
not absolutely free from danger on account of the reopen- 
ing of the abdominal cavity, 

The pniduction of an artificial anus is only a makeshift, 
to be employed in extreme cases, since the nutrition of tlie 
patient suffers severely, particularly if the intestine has 
been strangulated high up and its cont<?nts are evacuated 
before the greater portion of the nutritive material can be 
absorbed. If the artificial anus cannot soon be closed and 
the intestinal contents allowed to pursue their usual course, 
the patient emaciates and very soon dies from inanition. 
The chief obstacle to the pasi^age of i'eces from the afferent 
into the efferent intestine is due to the fact that the poste- 
rior wall of the opened intestinal coil, together with its 
mesentery, project anteriorly like a spur, and, as shown in 
figure 36, form a complete partition between the proximal 
and the distal ends of the intestine. If this spur can be 
removed so that the intestinal contents can pass into the 
efferent intestine, the case may be converted into a fecal 
fistula, and a complete cure may be much more readily 
obtained. Figure 3G illustrates the method followed by 
Diipuytren in the treatment of tlieae cases. Tlie branches 
of the enterotome are jtaBsed into the lumina of the intes- 
tine and the spur is slowly destroyed by pressure applied 
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by iinyiiis uf tlic external stirew. Tlie hami' principle lias 
bet'ii cmploywl lu lliu uewtT uud Iwttcr clamps of v. Miku- 
liua and of Krutii^. These claiiip8 do uot protrude tlmmgh 
the external wound, and efifcct an anastomosb fiirther pos- 
t^^riorly. The main tihJGotiun to any of these clamps is that 
the work is done in the dark, since it can never be known 
whethersonie visciLs has not slippinl iu between tlie afferent 
and efferent intestine, to l>e subjected to crushing when the 
compression is made upon the spur. In the miijority of 
cases the intestine must be secondarily sutured, or, if this 
is contra! ndi cat cd by the possible formation of a stricture, 
resection of tlie intestine or enten)plasty as recommended 
by Bruun. 

Without considering the nutritive loss when the affected 
intestine is situated high up, the condition of a patient with 
an artificial anus is extremely annoying both to himself 
and to his associates. This is due, in no small measure, to 
the fact that the escaping intestinal cijntents — chieUy those 
of the small intestine — irritate the skin and sometimes pro- 
duce an extremely painful and annoying eczema, which 
may extend over a lai^e area about the artificial anus. 
This condition must be borne in mind and the skin pro- 
tected by the application of thick layers of some ointment. 
The best combination for this purpose is one of Bine oxid 
and olive oil, which are mixed in such proportions that 
they form a thick paste. The cure of an eczema after it 
has develojjed is frequently very difficult to attain. Tlie 
treatment with salves is often ineffectual, and the best 
results are obtainetl by the permanent water-ljath, the 
employment of which will usually effect a cure witldn a 
few days. 
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Fig. 3ti, — Artificinl nniis with I>iipuytreti's 

lliu purpueo lit destroying the spur. 
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^^H A g<*<xl proUftive dn'SMiiig for mi artificial 

^^V in K^iin> -J7 a. It w niaclc up<m tin* same plan us a sjinti^ 

^^V tnisK, t))*; j»d Ijclug replaced liy a metallic capsule iHinUtiii- 




Fig. a? a. 

ing a cliangeal)lc rubber ring (Fig. 37 b) which may be 
filled with air. This ring may be presst-d so firmly against 
the ekin that the closure i.s perfect and its cavity will 
aecommiidate a certain 
amount of feces witliout 
annoyance to the patient. 
Such au appliance will 
retain solid fec«3 at least, 
and va favorable cases 
even allow tlie patient to 
fulfil his (iuciul duties. 
If it has been decided to resect the intestine, it must 
be particularly remembered that the nutritive disturbances 
extend upward a considerable distance above the constricted 
portion of the afferent intestine. This is chiefly due to the 
marked distention on the proximal side of the strangulfr- 




Fig. 37 b. 
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tioD, The walls of tlie intestine become very friable, and 
this is especially noticed by tlie tearing tlirough of the 
sutures if much tension is placed upon them. In such a 
case the resection of the afferent end must be made high up 
in healthy tissue. 

Individual operators lay great stress upon the thorough 
irrigation of tiie afferent intestine in order to draw off the 
stagnant intestinal contents before the ends of the resected 
intestine are united. The wound must be firmly packed 
with gauze to protect it from accidental contact with feces, 
a soft esophageal tube is introduced high up into the affer- 
ent end of the intestine, and the intestine is irrigated. 
The esophageal tube should project well beyond the wound 
so that the irrigation fluid can flow into a receptacle with- 
out infecting the site of the operation. [I do not believe 
this necessary, and in many cases it may do harm, as much 
of the fluid m:iy remain in the intestine arid cause disten- 
tion. — Ed.] 

In cases in which the intestine is suspected of being 
gangrenous, Helferich has su^ested that the intestinal 
coil be drawn out far enough to make an entero-anastomosis 
between the afferent and efferent intestines a hand's-breadth 
above the site of the previous constriction, and that the 
intestine then be replaced so that only the suspected portion 
remains outside. If necrosis does not occur within twenty- 
fmip or forty-eight hours, this coil may also be returned 
to the abdomen ; if the intestine becomes gangrenous, only 
a portion of the intestinal c<mtents will escape through the 
wound, the other portifm being able to pass on through 
the anastomosis. This procedure is t«i he particularly 
recommended when the strangulatioii is situated hi^lv^i-^ 



I sud the general condition of tiie iMitiriit will not jierniit of 
an operatiuu requiring so much time as an intestinal resec- 
tion. 

A dc'scription uf the tecliuic of intestinal resection can- 
not be given, since it would carry us far beyond tlie limits 
of this atlafl, and we must consequently refer tlic reader to 
the tcxt-bixiks uimn operative surgery. The choice of the 
method by which the stumps are united after the n?section 
of the gangrenous intestine, whether they should be united 
by suture or by tlio Murphy butt<in, whether the efferent 
end should be closed and the afferent end implanted later- 
ally in the former, or whether both ends should be closed 
and a lateral anastomosis made, de[>ends so much upon the 
inclination and habit of tbo operator that general rules 
upon these points cannot be given. * 

Is it allowable to perform the radical operation imme- 
diately after a herniotomy ? Sueh a course could only be 
pursued if the stmngulated intestine were found quite 
intact and if all of the phenomena of inflammation were 
absent. We kiK)W that the reatdt of the radical operation 
is in no small degree dependent upon the aseptic condition 
of the wound, and it ia clear that the preparation of the 
patient by baths, by antiseptic fomentations over the her- 
nial region, and hy a snfEicient evacuation of the bowels 
can be much more thoroughly carried out before the radi- 
cal operation than ia possible in any operation upon a 
strangulated hernia. It consequently follows that in all 
cases in which a resection of the intestine must be made 
it is well to omit the immediate performance of the oper- 
ation for radical cure. 
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EXPERT OPINIONS IN REFERENCE TO 
ABDOMINAL HERNIAS. 

The essential poiuts in reference to a causal connection 
between accident and hernia have heen sufficiently empha- 
sized u|»on pages 63—57. If it is evident from the princi- 
ples previously discussed that such a connection does exist, 
the determination of the amount of the loss in earning 
power will depend upon the condition, size, and reducibil- 
ity of the hernia. As stated by the Grovernment Insurance 
Bureau (Reich s-Versicheningsamt), even a small reducible 
hernia prevents the individual from utilizing certain oppor- 
tunities of gaining a livelihood and debars him from using 
all his strength in his chosen occupation. He is forced to 
wear a good truss, to see that it permanently retains the 
hernia, and, finally, to always remember his physical weak- 
ness in his work and in his selection of an occupation. 
The earning power of an individual with a reducible her- 
nia perfectly retained by a truss is assumed to be dimin- 
ished about 10^. The loss in earning power becomes 
correspondingly greater if the hernia is retained by a truss 
with difficulty, and particularly if it is irreducible and of 
large dimensions. 

It hati already been briefly mentioned that inguinal her- 
nias have been artificially produced. It is stated that in 
Russia these inguinal hernias are brought about by trau- 
matisms in order to render the individual unfit for military 
duty, and a considerable literature upon the subject already 
exists. Very recently Galin has collected tliese observa- 
tions and published them, together witli his own experi- 
mental investigations. Galin states that a patli for the 



deacentof an inguinal bemiacan undoubtedly be pnxluced 
by iin inl^Dtional injury. It is probable timt an instru- 
ment like a glove-stretcher ia introduced into tlie inguinal 
canal, and that by its use the canal can lie dilated and that 
extensive lacerations of the external aMoininal ring and 
of the aponcuro:>ia of the external oblique muscle can be 
produced. Oalin demonstrated on the cadaver that witli 
the aid of such an instrument the colunuis of the external 
ring can be t*)rn ; if the canal is so narrow that the instru- 
ment eaimot be introduced, ttie aponeurosis of the external 
oblique may be turn at some distance from the external 
abdominal ring by the application uf considerable force. 
Such a laceration can easily be enlai^ed by introducing the 
finger, and if the finger is pushed further inward, the path 
for the hernia may easily be made. The characteristics 
of such an artificially produced inguinal hernia are that it 
corresponds more nearly to the type of an internal inguinal 
hernia ; that the external hernial orifice, which is either at 
the external abdominal ring or at an abnormal opening in 
the external oblique muscle, feels irregularly thickened 
from inflammatory exudate; and that intense pain is usu- 
ally caused when the finger is iutnidiiced welt into the 
hernial canal. 

In conclusion, the existing regulations of the German 
army and navy in reference to the fitness for service of 
individuals with hernia will \k given, as well as those 
which apply Ut the AuHtriau and Swiss troops. 



GERMANY. 
1. The simple dilatation of the external abdominal ring^ 
dMignated as a predispositlou to the development of a her- 
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nia, or the bulging of the thiuoed anterior abdominal wall 
in the region of the hernial eanal produced by coughing, 
does not render the individual unfit for service with 



2. Oue-year volunteers and volunteer color-boarers who 
have hernias tliat are easily and securely retained by trusses 
can be enrolled if they so desire, and if the commander of 
the troops, acting upon the suggestion of the army snt^eon, 
is willing to accept their service. 

3. A simple inguinal hernia capable of being retained 
by a truss does not render the individual unfit for service 
without weapons, but does disqualify him for service in tlie 
Commissary Department in the field. 

4. Individuals with fully developed abdominal hernias 
which can l)e retained by a truss, and also those with her- 
nias which are still within the inguinal canal, are disquali- 
fied for ser\'ice in the standing army and in the reserve 
army ; they are, on the contrary, usually fit for service in 
the last reserve corps. 

5. Individuals with fully develoi>ed abdominal hernias 
f which cannot be retained by a truss on account of their 
I Bizeand adhesions are dlstguatified for service in the stand- 
\ ing army, in the reserve army, and usually also in tlie last 
I reserve corps. Such liernias also render members of the 
I CJommissary Department unfit for service in the garrison 
land upon the field. 

. If individuals not in active service but serving as 
L helpers develop a simple hernia which is easily retained by 
} B tniss, they shall not be disqualified on this account until 
[ their k^al time of service has expired. 
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^H AUSTRIA. 

^^H 1. Bulgings in the iiiguiniil rcgiuii and dilatations of the 
^^H inguinal canal, provided timt the viticem do not descend 
^^V into the cnnal, and that tlie individual is othem'ise well- 
I built, do not diei|Ualify the individual from service in time 

of war, 

2. Viaeoral protrusions (liomiaH), regardless of their size 

and length of durution, alwohitely disijualify the individual 

for service in time of war. 



STTTZERLAND. 

Any variety of alxloniiiial hernia renders the individnal 
80 attiieted iintit for military service, (The presence of an 
inguinal hernia is to be assumed if tlic inguinal canal be- 
comes filled under the influence of augoientatioiis of the 
iutra-alxlominal pressure.) 

An abdominal hernia developing during the time of 
service can disqualify the individual ouly when it cannot 
be complett;ly and perniaueiitly rutuined by a truss. 



SPEQAL HERNIAS. 



INGUINAL HERNIA. 

The inguinal herniii is the most frequent of all varieties, 

and, according to Belter, 9G jS of all male individuals wlio 

have single or multiple hernias are afflicted with this type, 

the corresponding percentage among females beiug 44.3 fc • 



ANATOMY. 
By the inguinal region we understand that portlou of 
the abdominal wall which is situatwl immediately above 
Poupart's ligament. This ligament extends from the ante- 
rior superior spine of the ilium to the spine of the pubis, 
and is nothing more nor less than the lower free border 
of theaponeurosiaof the external oblique muscle, strength- 
ened by bauds of connective tissue whicli radiate to the 
ligament from the surrounding tissues. The external ab- 
dominal ring is shown in figure 3, and is formeil by the 
semicircular edge of the external oblique muscle. This 
ring is the external orifice of l)ie inguinal eanal ; it is tlie 
point at which inguinal hernia apjK-ars externally, and, as 
shown in figure 17, cau be piil|«ite<! in the male by Invag- 
inating the skin of the scrotum. In the female the inguiual 
eanal gives passage to the round ligament ; in the male it 
is filleil up by the spermiitic conl, surmunded by loose 
[connective tissue, and indicates the ^lath whicK W& Wssa 
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F\g.. 38. — Oblique eection pnsiiiig tlirongh the anterior superior 
)iiuH ol the iliaui and tlie spine ul tlte pubis, bu lliat the in^iual 
I oannl is laid open, exposing thu apenuatic ooni in its entire oonrse 
' throii);h the abduuiiual wall from the internal to the external abdom- 
inal ring : a, Exti-rual abdominnl ring ; b, sciatie nerve ; □, obturator 
' Teeaels and nerve; d, Rtund of Itosenmullir ; e, ouetabalnm ; f, 
I femoral vein ; g, spemiatio cord within the inguinal cuiml ; b, teinoral 
artery i i, nnterior cmral nerve; k, iliopsoas inuacle; 1, Ponpart'a 
ligament; m, tranaversalia ninxole; n, inteniat oblique muBcle; o, 
external oblique muscle. 

taken by the testicle in its descent from thu abilomiiial 
cavity into tlie serotum. The caiial passea obliquely 
through tlie anterior abdominal wall parallel to Poupart'B 
ligament and is from four to five centimeters in length. 
In children the canal is shorter and more direct, so that 
the internal abdominal ring lies almost directly behind the 
external abdominal ring. Throughout the enlire inguinal 
canal, the spermatic cord is covered anteriorly by the exter- 
nal oblique muscle; the internal oblique muscle partly 
surrounds the cord and sends some of its fibers, which are 
known as the crcmaster niusele, down to tlie testicle (Fig, 
4). In figure 5 the spermatic cord is seen making its exit 
from beneath the free edge of the transversal is muscle^ 
and figure 6 shows the inttmal alnlomiual ring, which has 
been exposed by the removal of this muscle. The oblique 
course of the spermatic conl is still more distinctly sho^TU 
by figure 38, 

As is seen in figure 38, the spermatic cord within the 
inguinal canal is bounded posteriorly by Ponpart'a liga- 
ment, anteriorly for a short distance by the internal oblique 
muscle, and for the remainder of its wiurst? by the aponeu- 
roses of the abdominal muscles. Tlie cord leaves the ab- 
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dominal cavity through the mtcrnal ahdoinliial ring, pasHea 
thnmgli the abdommal wall, aud leaves the same through 
the external abdominal ring. 

A study of tlie inner surface of the autcrior alHloniinal 
wall is of particular importance for the correct under- 
standing of inguinal hernia (Plate 2). 

The peritoneum of the anterior abdominal wall is lifted 
up into folds by several corda which are eitnated between 
it and the transversalia fascia, and these folds divide the 
surface into various fossfe. Of these folds, there are three 
which are well marked, particularly iu the young, and 
which pass from the sides and apex of the bladder to 
the umbilicus. The middle fold — plica vesico-iimbiliealis 
media — is caused by the remains of the urachus or the 
duct of communication between the bladder and the um- 
bilicus ; the lateral folds — plicie vesico-umbilicales later- 
ales — are caused by the obliterated hypc^stric arteries. 
Still more laterally situated is a less prominent fold, which 
does not extend quite to the umbilicus. It is known as the 
plica epigastrica, and is caused by the epigastric artery (a 
branch of the external iliac) and its accompanying veins. 
To the outer side of tlie plica epigastrica there is a more 
or less markedly developed fossa, the external uiguinal 
fossa, which is the place of exit of the external inguinal 
hernia ; to the inner side of the plica epigastrica there is a 
mmilar fossa, the internal inguinal fossa, and this is the 
place of exit of the internal inguimd hernia. A fossa is 
sometimes encountered between the median and lateral 
IVesi co-umbilical folds, and this is known as the supraves- 
'ical fossa. The external aud internal inguinal fossie are 
those in which we are chiefly interested. 




142 HERNIA, 

PLATE 2. 

The Internal Aspect of the Anterior Abdominal Wall of a 
Newborn Male Child. — The anterior abdominal wall has been ele- 
vated and put upon the Htretch, while the posterior abdominal wall 
I1A8 bi^en divided by a transverse section at the level of the third Inm- 
)>ar verte)>ra. a, Hypogastric vein ; b, plica vesioo-umbilicallB latere 
alls ; 0, ])li(Mi-vesi(x>-umbilioaILa media ; d, plica epigastrica (deep 
cpi^ofltrio artery) ; e, urinary bladder ; f, external inguinal foaaa ; g, 
internal inguinal foHsa ; h, vas deferens ; i, rectum ; k, spermatio vei* 
selH ; 1, uret^^r ; ni, common iliac artery ; n, common iliac vein. 

Fijj;nre 39 represents the conditions which obtain when 
an (^\t(Ti)al and an internal inguinal hernia are present. 
The entire peritoneum lias been removed with the excep- 
tion of the two funnel-like diverticula which pass out to 
form tlu^ hcTnial saes. In the external inguinal fossa, and 
conse(}uently to the outer side of the deep epigastric arteiy, 
the stru(;tures which form the siwrmatic cord— i. €., the 
sptjrmatic vessels and the vas deferens — pass into the 
inguinal canal together with the external inguinal hernia. 
To avoid subsequent confusion, one j)oint must be clcarlj 
noted, and tliat is that the hitenml abdominal ring is situ- 
ated within the external inguinal fossa. The hernia which 
passes out with the spermatic cord is known as the exter- 
nal, the oblique, or the indirect hernia. 

The hernia j)rotruding through the internal inguinal 
fossa, and consecpiently to the inner side of the deep epi- 
gastric artery, does not pass through a previously formed 
canal ; it passes directly forward through the abdominal 
wall, and is known as an internal or direct inguinal 
hernia. 

In very rare cases an inguinal hernia passes out through 
the supravesical fossa and appears at the external abdom- 




INGUIA'AL HEKSIA. 



143 



1 



I :uial ring after passing obliquely through the abdominal 
' wall. This form of hernia, together with a few pooriy 
described cases in which the hernial sac descended partly 
parallel to the inguinal canal and partly by means of a 
diverticulum into the opposite half of the scrotum, are such 
great exceptions that it will be sufficient to simply mention 
the condition. 

In the female inguinal hernia is considerably rarer than 
in the male, and this ia due to the narrowness of the 
inguinal canal, which accommodates notliing but the niund 
ligament, a structure which is much smaller than the 
spermatic cord. 



EXTERNAL OBLIQUE INGUINAL HERNIA. 

Tlio external inguinal hernia may be citlier congenital 
or acquired. The congenital predisposition to such a 
hernia bears a most intimate relation to the conditions 
which obtain with reference to the descent of the testicle. 

Congenital Inguinal Hernia. — Figure 40, a, repre- 
sents tlie conditions as they are found at about the fourth 
month of fetal life. The testicle has developed within 
the abtlomen and is located behind the peritoneum. The 
same picture shows that, independent of the subsequent 
descent of the testicle, a peritoneal diverticulum has 
formed in the inguinal region in the situation correspond- 
ing to wliat is later known as the vaginal process of the 
peritoneum. In the female there is also such a peritoneal 
diverticulum, designated as the diverticulum of Nuck, but 
such an open peritoneal process at the time of puberty is 
one of the greatest rarities (Merkel). During the sixth 
and seventh months of fetal life (Fig. 40, b) the testicle 
1 gradually descends, and at the ninth month hra reached 
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Fig. 39.— External and internal Ingninal hernias, seen from 
», Pbobs DiUBcle ; b, rectnm ; v, external itiao vein ; d, extemftl 
artery ; e, urinary bladder ; t, «im of an ext«rnitl ingiiinal hernia ; g, 
q)eniiati<! oord ; h, sac of an internal inguinal hernia 
artery ; k, rectus abdominis niiiHcle. 




the bottom of the scrotum (Fig. 40, c). In this D 
tlie testicle pushes the transvcrsalis fascia down ahead of 
it, and this fascia eonseciuently invests the testicle and 
spermatic cord as the ktitiat wiginalUt mmmunis. The oopd 
and t«sticle are also surrounded by the fibers of the cre- 
mastcr muscle, which are derived from the internal obliquQ 
and transvcrsalis muscles. At this time the process of. 
peritoneum which has been drawn down is still in com- 
munication with the peritoneal cavity, and this canal-like 
communication is known as the processiut vnffinaHe peritonei. 
Before birth the walls of this vaginal process becom 
adherent, so that on one side the parietal peritoneuDi 
passes smoothly over the internal abdominal ring, whUl 
on the other the closed serous sac is adherent to thi 
anterior surface of the testicle and forms the hmioa vagu* 
nalis prop-ia (Fif^, 40, d). If this obliteration of the 
processus vaginalis does not occur, there is a congenital 
hernial sac, as shown in figure 40, c, and this may become 
a hernia, either at birth or in later life, by the descent of 
of the VLwera {Plate 3). 

The following figures, taken from Bayer, show the ft 
qiiency of these disturbances of development as well as the 
differences which are observed between the right and left 
sides of the body. 

In 70 newborn males. Camper found the vaginal process 
patulous upon both sides 34 times, upon the right side 14 
times, and upon the left side S times. 
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In 100 newborn children, Engel found the procosa patu- 
lous upon both sides 60 times, upon the right side 30 times, 
and closed in all cases upon the left side. 

Zuckerkandl examined the bodies of 10() children (first 
to the twelfth week) and found a patulous process upon 
both sides 20 times, upon the right side 12 times, and upon 
the left side 5 times. 

In 102 inguinal hernias, F^lizet found 63 cases upon the 
right, and 39 cases upon the left side. It is believed that 
the reason for the preponderance upon the right side is 
due to the fact that the left testicle descends into the scro- 
tum at an earlier period than the right. Weil thinks that 
the earlier descent of the left testicle is probably due to 
the pressure of the full sigmoid colon. 

The causes for the non-closure of the vaginal process 
are sometimes to l>e found in disturbances connected with 
the descent of the testicle, and such inguinal hernias are 
therefore not infrequently found in combination with cryp- 
torchism. Another explanatiou for the condition is that 
some visciis becomes adherent to the peritoneal covering 
of the testicle within the abdomen, and that it is drawn 
down by the descent of this organ. 

The possibilities of a congenital predisposition to her- 
nias have not been exhausted by the varieties of congeni- 
tal inguinal hernia which have just been described. Still 
other forms are jxissible, and they will receive particular 
attention in the description of the combinatious of hernia 
with hydrocele (page 161). 

Bayer has recently directed attention to a number of 
anatomic peculiarities of the congenital inguinal hernia, 
some of which were previously known. Of these [>ecu- 
liarities, the following might be mentioned : 

1. The absence of the layer of sub{>eritoneal fut, In 
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^^^H Fig. 10. — The desoent ot the testicle (Slinla-Fanach) : a, Foettioa 

^^^H o( tiie (eatiule at about the Fourth month ot fetal lite ; b, position ol 

^^^B the teaticlu at about the sixth, and until the BeveuCh month ot tetal 

^^^B life ; u, position oT the testiole in the ninth month of tetal life ; 

^^^H origin ot the vaginal pmoeaa ot the peiitoneaui ; il, poaitiou of the 

^^^H testicle at hirtli ; origin ol the tnnioa vaginalig propria. 

^^^P oonsequenoe of which the 8tic is more firmly attached to, 
J^^^ the hernial coverings and seenis to be adherent to them. 

For this reason the extirpation of the sac is more difficult 

than in acquired hernias. 

2. The spermatic cord Is not found as a connected 
bundle beside the hernial sac, but ia rather frayed out ; its 
blood-vessela frequently lie side by side, usually covering 
the entire external and posterior surface of the sac, while 
the vas deferen.s is almost always isolated and situated 
behind the hernial sac. 

3. The crumaater muscle forms a connected muscular 
covering wliich is inliinately associated with the tunica 
vaginalis commimis about the hernial sac. In acquired 
iiernias the muscular fibers are sei>arated and very fre- 
quently interrupted in their course. 

4. Tlie aponcurasis of the external oblique mm 
au external abdominal ring with sharp tendinous 

borders, but is continued for a distance upon the layer of 
cremaster muscle as a veil-Iiko membrane. 

A clinical characteristic of tiie pre.'WDce of a congenital 
sac is found in the fact that when a hernia first appears in 
Buch patients it descends very rapidly as far as the scrotum^ 
while the descent of an acquired hernia is usually extremely 
alow. 

Acquired External Inguinal Hernia. — As a matter. 
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PLATE 3. 
A Congenital Inguinal Hernia.~lj 

I tenta, a ooil of iDteatine, lie directly upo 
\ tlie tuniut vaginalis propria buiag directly 
r hernial eac. 



this coae the hernial oon- 
the testicle, the cavity of 
'ith ttiat of 



Ab the scrotal hernia increases in size, the overlying 
^integument becomes nion^ an<t more distended. The skin 
I of the Bcmtum is first involved, and finally that of the 
t penis also covers the hernial tnmor. Fignrcs 41 to 46 
' show the diB'erent stages of development of much scrotal 
hernias. 

In the female, from what has been said, the external 
inguinal hernia must follow the course of the round liga- 
ment, and consetjuontly descend into the labium niajua. 
Such a hernia is known as a labial hernia {Fig, 47). The 
labium niajus may become enormously distended by the 
hernia, although these large labial hcniias are extremely 
rare as com|>ared with the relative frequency of large 
scrotal hernias. The rcnsona for the more freiiuent occur- 
rence of inguinal hernia in men than in women have been 
previously mentioned. 

A hydrocele may develop from the diverticulum of Nuck 
in the female, as it does from the corresponding va^nal 
process in the male, and combinations of hernia with 
hydrocele have been observed which are similar to those 
seen in the male in figures 50 and 51. 

INTERNAL INGUINAL HERNIA. 
The internal inguinal hernia passes directly forward 
through the internal inguinal fossa (Plate 2 and Fig. 39^ 
and makes its appearance extenially at the external 
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abdomiDal ring, as does the external ingumal hernia. 
Since the path taken by this hernia corresponds to no pre- 
existing canal, there are no congenital internal inguinal 




Fig. 43. 



Pig. 41. — A conimeDcing ingninnl hcmia: A protrusion about the 
size of n wuhiut in aeeu at the situation of the left exteriml abdoniiiml 
ring. 

Fig. 43.— A bilnteral extpmnl iiigalnnl ticruia whioli has stopped in 
its descent at the root of the scrotuni and has ou both sidea attainud 
the size uf a li^n'M egg. This patient also inhibits a small Bub]ivri- 
tflneal liponia, which is seen somewhat to the ri)rht of the linen ulbn 
and midway between the umbilicus and the xiphoid process. 



hernias, and almost all of the internal inguinal hiTniaa are 
observed in the later years nf life. W'e have already 
learned that the abdominal wall is ]«irticHlarly weak in the 
region of the internal inguinal fijssa (pag<^ 29), and It wwi. 



ire ^1 

■ 

the ■ 



1 50 HERNIA, 

PLATE 4. 

Acquired External Ing:uinal Hernia.— In this case the vaginal 
proocHS of the peritoneum lias closed in a normal manner, so that the 
tunica vaginalis propria surrounds the testicle at the bottom of the 
scrotum and a new priKtess of peritoneum has been protmded into the 
scrotum alongside of the spi^rmatic cord. The cavities of the hernial 
sac and of the tunica vjtginalis propria do not communicate, bnt their 
outer surfaces lie in iinme<liate contact with each other. 



readily be understocMl why this location should be a seat 
of i)redile(;ti<>ii in advancing years when the abdominal 
walls beconu; relaxed and when a chronic bronchitis or 
sonu* similar cause may frecjuently augment the intra- 
abdominal ])ressure. It is by no means uncommon for 
th(\se h(»rnias (direc^t) to be bilateral. Since the internal 
(direct) inguinal hernia holds no relation to the spermatic 
(!<>rd, it does not follow the course of the latter, and con- 
scMjucnitly does not descend into the scrotum (Fig. 48). 
[The shape of th(^ direct inguinal hernia is nearly always 
globular, and this is (juite characteristic of this variety. — 
Kl).] In very rare eases where the internal (direct) in- 
guinal hernia is particMilarly large, a scrotal form is some- 
times observed, but these eases w\\\ marked exceptions. 



THE DIAGNOSIS OF INGUINAL HERNIA. 

From the points which have been emj>hasized in the first 
portion of this work it should l>e determined whether the 
tumor in (juestion is a hernia, and then to answer the fol- 
lowing (juestions : 

Whv is the hernia under discussion an iumiinnl heniia? 

Is it an external or an internal inguinal hernia ? 



Witii wliat other affections c«>ul{l tlio wjiiditioii l)e con- 



The first f|iu'fltHiii is easily a 



,.liftlu-lRTiiiafolk>\ 




Fig. 43.— IiiiCKO Ii'ftrniiini Borolal iierniu. Tlie hentinl tumor ia not 
sharply cireumneribeil, but Betma to ((tiulnally mcr)i:e into the aur- 
routiilin); ti^iiea. Tiie skin of tlie iieiiis liiu licit yet Itecn utilized ti> 
onver the hernia. The te»>t.lcle of tlie right or liuillliy tiiilt oali l>e ilia- 
tinotly rvoigDizeil at the root of the Burutuni. 
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Fig. 48. — Bilateral direct or intemnl hernia : The enUrgemeiit upon 
the right side is as laDfC us a uiau's Hat, while that upoD the left hoa 
attained the size ot a goose-egg. In spite of the considerable size of 
the right-sided heroia it has not descended into tlie sorotnm, and this 
ig charaoteriatic of the direct as compared with the oblique varietj ot 
inguinal hernia. The small and nou-disteoded scrotnm is seen lielow 
the hernial swelling. 



the epemmtic cord or is found in the scrotum, since nothing 
but &a inguiaal hernia can take this path. If the hernia 
is of moderate size and situated in the groin, the answer Ls 
more difficult. It must be borne in mind that the hernias 
of youth, particularly in the male, are almost without ex- 
ception inguinal hernias, and that in adult life femoral 
hernia is much more common in women than in men. [In 
9600 cases of hernia in children under fourteen observed 
in the Hospital for Ruptured and Crippled, 60 were 
femoral. — Ed.] If the hernia is reducible, there is but 
little difficulty, since the ]>osition of the hernial orifice can 
easily be determined. If the hernial orifice is above 
Poupait's ligament, the hernia is inguinal ; if it is below, 
the hernia is femoral. If the hernia is irreducible, the de- 
cision us to its variety may be most difficult, and there are, 
indeed, cases in which it cannot be determined with cer- 
tainty whether the hernia is injiuinal or lemoral until the 
hernial oridce has been e."iposed at o]ieration (.see i'emoral 
Hernia). 

Ill very large scrotal Iieniias it is not always easy to 
determine to which side the hernia belongs. In figure 46 
the scrotum has become so much distended that tliis ques- 
tion can only be decided after careful examination. There 
are two points which serve as guides : first, the side ai^«&. 



BESNIA. 

1 the herriiu juisses into the abdominul cavity ; and, 
seoond, the loontioii of the testicles. The testicle of the 
hoalthy eide roinuiiis in its origlniil jiot^ition, as shown in 
fi(^rt's 43 and 44, while ujiuti the side of the hernia the 
testicle is imually pushed down to the deejiest and most 
fKiHt*'rior part of the scrotum (Fig, 46). 

If the hemiii is not too large, the course of the hernial 
canal will Iiidicalo whether the hernia is external or 
interna]. If the liirnia in external, the canal passes 
upward and outward ; while If it is internal, the canal 
j>aaHOs directly backward tlirough the anterior abdominal 
wall. Wc have already learned that in small children the 
inguinal canal passi-s directly through the alxlominal wall, 
but this is offset by the fact tliat the internal (direct) 
inguinal hernia is an affection of advanced life, and is but 
rarely encountered in children. In adults tlie increasing 
size of the hernia gradually dilates the inguinal canal, and 
finally causes it to lose its oblique direction. In these 
cases, however, wc are aided by another characteristic to 
which attention has previously been called : while the 
increasing size of the external oblique inguinal hernia 
causes it to descend into the scrotum, the internal direct 
inguinal hernia usually stops at the root of the scrotum. 
The external inguiual hernia, mcireover, is totlie outer side 
of the deep epigastric artery, while the internal inguinal 
hernia is to its inner side, and it is consequently to be 
assumed that by the introduction of the finger into the 
hernial canal, the relation of the deep epigastric artery to 
the hernial orifice could be determined. As a matter of 
fact, a distinct pulsation of this artery is so rarely obtained 
that this method of difilerentiatiou is ofleu of no value. 



maniKAL hernia. 



An inguinal hernia could be mistaken for a dislocato(] 
testicle, for swollen lymphatic glands, for a psoas abscess, 
for a tumor of the testicle, for a subperitoneal lipoma, and 
particularly for a hydrocele. In making a diagnosis all 




Fiii, 411. — A siibjK-ritonfnt lijioma of tlie intniinHl region. The 
traction iif the lipoma upon the larietal periloneum has produeeil a 
(uune]-Bhap«l hernial me. a, Hernial sac ; li, Bpermatio cord ; c, 
subperitoneal lipoma. 

of these conditions must be borne in mind or mistakes of a 
most disagreeable character may result. The patient will 
be anything but grutefiil to the surgeon who mistakes a 
testicle which has descended only as far as tlie groin for «. 




Fig. 50.— BilBteml hyilnioelB of tlie testiuln. The aharp definition 
oF the scrotal swelling from Che abilomiual uiiU aboulil bo noted s 
coiintared with Figs. 42-46. 



absence of the testicle. [In most cases of jiartially descended 
testis there is also a hernia above the testis. — Ei>,] Sub- 
peritoneal lipomas occur much mure rarely in the inguinal i 
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than it) tljc femoral ref^ion, but they are oocasiooally 
ol)si.'rveil (I'^ig. 49), and may give rise to errors in diag- 
nosis. 

It must be remenibenHl tliat hydroceles are not so very 
Ture in the fenmie, and it may !« said tliat tiie diifcrential 
<liagnosia whiuli must be most frequently made is that 
between this condition and an inguinal hernia. Some of 
the points of difference have already been given under the 
general diagnosis of hernia (page 58), and at this place it 
will be sufficient to tabidate side by side the main features 
of the two conditions. 



Hydeockle Testis. 



\e tumor iippeani Ruitdenly dur- 
'ai)i aa »ii)piieiitAbiou of the 
intm-alMloitiinal pressure ; 

the 



(he 



^jadnnlly, in which 
swelling is first niitio 
aUloniinnl wilH unit Iho en- 
largement is toward the testicle. 



The swelling develops more slow- 
ly, tiot rarely nftrr a oontnaion 
of the scrotum or inflamnmtory 
changea in tiie epididymis. 

The swelling commenoes in the 
botkini of the ncrotuni nnd 
gradunlly sjirends toward the 
abdomen. 



With 



single exception— hydra- 
eele commnnicans — they do not 
suddenly vhange in aixe. 



The swelling seems to be directly 

the ahdomen (Fig. -13). 
The swelling is not translucent ; 
in rare cases in very young 
children it may be tranalnoeut. 



The swelling is nsnally sharply 
circuiti*ril>Kd from the ab- 
domen (Pig. 60). 

The swelling is translucent; it 
the walls are very thick, or jf 
spermatic fluid or blood is 
pri-Bent, it may not be tnmstu- 
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HERNIA. 



^ 



51. — a. An ordinory hydrocele tcatia. The tanica vaginalis 
U disleiuleid by u cuUtw^ion of fluid ; the pnrietal }ierikiDt?uin 
sniuuthly over the iutenuil Blxluiiiiiiul ring. 

b, In spile of the (Hinstriotioa of the vaginal procrai and the for- 
nutCion ot the tunica vaginalis [jropria, the parielal perituncutn has 
nut retraoti^ iuto the peritoneal cavity, but reiiiniiiH atlherent to 
outvr KurTHce ot l^e tunica tm a congenital lieraial sao-'oae of the 
nrer tiiniis of the Dongcnitol ingiiiniil homiu. 

o, Tlie walls of ilie vhkiiib] pjix<ena have l>«<conie adherent in seveml 
■ilualioiiH, nnd tliis Iius renullol in thn tonnalion of a number of a 
At the bottom of the fwrotvini is a hyiirnoele of the tcstiole, above this 
(fcre two liydroceles of the sptrniatic uoril, and still further upward the 
herniel sac is eitoount^Tpd. 

d, The boIt(nii of llieBcrotum is filled by a hydrocele of thetesfjcle. 
The hernial saa has deaoendod iuto the tnroCuin until it liee in oloee 
oontnc^t with the boo of the liydrooele. 

c, In this cose n hydrocele of the teatiole has formed, and the sub- 
ee<|nently dewemling hernial hw could only partly displace the po»- 
tvricir portion of the sac ot the hydrocele, proliably beoause the hydro 
oele was adherent to the anterior wail of the sorotnni. It will be seei 
that an inoJaioD mode anteriorly would lirst expose tlie hydrocele and 
then the hernia. 



I'ALr. 

If an attempt ia mode to draw 
the tumor awny fn>iii tlie ab- 
dominal wall between the 
thumb anil indei-flnger, a por- 
tion ot the tumor m felt pass- 
ing into the abdominal cavity. 

Tlie tumor may be repluced. 



If the same attempt is made, 
nothing ia felt l)etween the 
tumor and the alKloniinal -wall 
butthBcnnstitai-uts uf the sper- 
matic cord. 



lie volume of the tumor remains 
unchanged upon prcHaure (with 
the exception of a hydrocele 



Under certain 
tympanitic note is obtained. 



PRKCUSSinw. 

ircnmshtnccs a Always dull npon percuraion. 



A hydrocele of tlie Hperiiiatic cfirtl may also be mis- 
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^^^H Fig. 63. — f, The beraial aac iu iUi d«sc«at hoa iuvaginated the ai 

^^^H of a preriooslf formi'd hydrocele, bo that the lowpr portion of the 
^^^H hernia is aurrotuided b; the hydrocele. This lorni in known bb a 
^^^V eoejsted brniia, and occurs in a eimilar nionDer in conaection wit 
^^^B ^le hydrocele of the cord. 

^^^1 Ki As a result of an tnooniplet« descent of the testiele the obliter- I 

^^^^ fttioii of tlie vofiituil process bus failed to bike place. A hydrocele 
^^^V oomniunicans has rornii;d, and thia has lieen Heonndarlly converted ] 
^^^K iDtoa lieruial sao hy the descent of aooil nf iuteHtine. This condition J 
^^^B is soniethues known as hydrocele hemiolis. 
^^^1 h, This figure is tlie onnntcr|iart to HgiireGl, e. Tnthiaa 

^^^P aorotal hemia existed tintl, so tb»t the hernial eao is sitnated in front j 
^^" of the Buhseiinetitly fonned hydrocele. 

i and k represent other combinations of hernia with hydrocele of I 
the cord. In i the hernia has stoppwl just aliove the hydrocele, while 
in k the hernia hna paHsed down in front of the hydrocele. 



taken for an inguinal hernia. On account uf the loose i 
connection between the sao of this form of hydrocele and j 
the surrounding tissues, the swelling can sometimes be j 
pushed up into the inguinal canah 

The diagnosis may ho ignite difiicnlt even during oper^ I 
ation, on account of the simultaneous occurrence of hydrc 
cele and hernia. Such combinations of the roost varied ] 
character have been observed, and they are partly due to I 
anomalies in the closure of the vaginal process of the I 
peritoneum. It may happen, for example, that the tunica J 
vaginalis propria is formed in the normal maimer, but that.J 
the parietal peritoneum, instead of retracting as usual I 
within the abdominal cavity, has remained adherent at tbS'l 
point of constriction (Fig. 51, b). In such a case i 
anatomic condition would exist which we have learned to.| 
regard as tjiiical of acquired inguinal hernia, and yet i 
sac would be congenital. The walls of the vaginal pi 
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Fig. 53. — A sketch of a bilocnlnr iiigiiiiio-jiropiTitoDial hiTnia. 

may become adherent in several places, so that a 
'•sumber of sacs are formed whielt are situated one above 
the otlier. Figure 51, c, shows such a case in which a 
hydrocele of the testicle, two hydroceles of tlie cord, and 
a hernial sac were found. 

The diagrammatic drawings in figures 51 and 52 show 
the manifold it-lations of different hydroceles to a liernia, 
which may Ix- nbovt', in front of, behind, or even surrounded 
by the sac of the hydroecle. 

INTERPARIETAL INGUINAL HERNIA (INTERSTITIAL). 
By iin interjHirii-tal inguinal hernia we uiulerstand a 
hernia in which thut jmrtion situated within (ho abdominal 
wall piiwhes in between the individual layers of the abdom- 
inal parietes and enlarges in this direction. While the 
ordinary inguinal heniia, even when large in size, simply 
pushes aside the layers of the abdominal wall as it passes 
through them, the interparietal hernia insinuates itself 
between two layers of the abdominal parietes. And if 
strangulation su]>er\enes in such a ease, the same anatomic 
conditions are reproduced which exist after a reduction 
en masse (Fig. 32J. In addition to the publication of two 
interesting cases from the clinic at Kiel, Giibell has 
recently aiUeeted the previously known facta in reference 
to this remarkable form of hernia and aided considerably 
in the clear understanding and simplification of the nomen- 
clature. Either the incomplete or the complete inguinal 
heniia may develop an interparietal diverticulum. All these 
forms of interparietal hernia may be either mouoloeular 
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bilocular ; i, 6., the entire sac may be situated between the 
layers of the abdominal wall, or a diverticulum may extend 
in this direction while the remaining portion of the hernia 
follows the spermatic cord or the round ligament and 
descends into the scrotum or the labium majus as the case 
may be. Interparietal hernia, like the inguinal variety, 
is more common upon the right than upon the left side. 

Three different forms of interparietal hernia are to be 
differentiated : (1) Properitoneal inguinal hernia (Kronlein) ; 
(2) interstitial inguinal hernia (Goyrand) ; (3) superficial 
inguinal hernia (Boyer, Kiister). 

1. The properitoneal inguinal hernia (ha-nia inguin- 
alia properitoneaUsy or hernia wguhio-properitonealis) in- 
sinuates itself between the pi?ritoneum and the transversalis 
fascia. There are two subvarietics of this form described 
— ^the iliac, in which the protrusion occurs toward the 
iliac region, and tlie antevesical, in which it is in front of 
the bladder. Ac(X)rding to Goboll, 69 ]K)sitive instances 
of tliis variety of liernia have been observwl up to the 
present time; 67 were in men, 2 in women. Only 7 were 
reducible, the remainder wore strangulatinl, and the great 
majority were bilocular. 

2. In tlie interstitial inguinal hernia {hemta inguin- 
alls infe)'>ifi(i(fiif<) the liernial sac may be : (1) Between the 
trans versiil is i*as(Ma and the transversalis nuiscle ; (2) be- 
tw(»en the fibers of tlie internal oblicjiie muscle ; (3) between 
the internal and external obli(iue musc^les ; (4) between the 
external obli(|iie niuscle and the transversalis fascia, the 
internal obliijue and tmnsversjilis muscles having been 
piishe<l aside. 

The intei>>titial inguinal hernia is by far the most fre- 
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PLATE 5. 

A Right-sided Strangulated Bilocular iliac Properitoneal 
Inguinal Hernia. — From an anatomic specimen from the body of a 
female fifty-nine years of age (Prof. Nauwerck, Chemnitz) : a, AfE^ 
ent intestine ; b, efferent intestine ; c, ligamentum teres uteri ; d, 
parietal peritoneum ; e, seat of constriction ; f, properitoneal inguinal 
heniia ; g, the smaller peripheral portion of the hernial sac ; h, Poa- 
part's ligament ; i, f(.'moral artery ; k, femoral vein. 

The smaller external iM)rtion (about \) of the bilocular hernial sao 
is situated immediately alM)ve Poupart's ligament ; the lai^r portion 
(about \ ) has lifted up the parietal i>eritoneum from the transveraaliB 
fascia in the region of the inguinal canal, as shown by the displaced 
ligamentum ttTes, and is hx^Unl between the parietal peritoneum and 
the transversal is fascia. The hernial sac has been ^mrtially cut open, 
exiK)sing the dark red strangulat(^<l intestinal coil. Above the seat of 
constriction arc seen the distended afferent and the collapsed e£Ferent 
intestine. 



quent variety of the interparietal inguinal hernias. Accord- 
ing to G(')l)ell, 199 cases have been described up to the 
present time; 162 were in men, 37 in women. 

3. Th(^ superficial inguinal hernia {hernia ingninalis 
siiperjiciali^) is situated betwc^en the aponeurosis of the 
external (>l)li(|ue muscle and the skin. All the cases which 
have been carefully (examined were found to be congenital 
hernias witli malpositions of tlu^ testicle, and Kiister pre- 
viously stated that this (U)ml)inati()n is characteristic of this 
variety of interparietal hernia. '^Fhere are only 14 cases 
of this form on record at the present time, and the reason 
why the number is so small is ])rol)al)ly because this var- 
iety has not impressed itself upon many as a distinct and 
peculiar form of hernia. [I have just o])e rated uj)on a 
tyj)ical examj)le of this variety of hernia. The ])atient, a 
l)oy aged ten years, had a doubh* inguinal hernia, both 
sides Ixiing the same form. — Ed.] 
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In the monolociilar forrii of tlie pn>peritoneal antl inter- 
stitial iugiiiuiil hernia the diagnosis is made by tiie pres- 
ence of a tjwelliug in the iuguinal region which extends 
laterally beyond the location of the inguinal cuiml, and 
wliicli presents tlie general symptoms of a hernia. The 
free external abdominal ring can be palpate<l, and yet the 
swelling becomes more marked when the patient strains or 
cougiis. After reduction the internal abdominul ring also 
may usually Ix; palpated. In the bilwular form the her- 
nial tumor has an hour-glass sliajw, the constricted portion 
being situated at the external alxlomiiial ring. After the 
reduction of the hernial conteuts situated external to the 
external abdominal ring, the same condition is present as 
exists in the nionolocular form. The superficial variety 
behaves somewhat differently. In contrast to what has 
been said of the other forms, they fill up only when the 
external abdominal ring is open and remain empty when 
this ring is closed by the finger. 

Almost all of these diagnostic points refer to reducible 
iuteriKirietiil hernias ; if the hernia is irreducible or stran- 
gulated, the diagnosis becomes much more difficult and 
freqmmtly imjK>ss!hle until the time of operation. These 
hernias are to be treated upm the same principles as thoMe 
which apply in the ordinary forms of inguinal hernia, 

TREATMENT OF INGUINAL HERNIA. 
The Treatment by Means of a Truss. — The indica- 
tions for thi- treatment by means of a trass and the methods 
of its nianuliielnre and application have been already given 
in the sc<-lioii UjNin hernia in geueral (jiage 64). At tilts 
place it will conHequently be sufficient to point out thew^y^- 
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rt'c[iiin?monts of a tnisa for an inguinal liernla. In 
Bpite of the tiiDumorulilu liiglily praisetl joiated, adjustable, 
and spring pads, tiie Kiniplc (wd, wvercd as previously dc- 
ecpibed and finidy coniiwjted with the Rpring of the truss, 
cuiitiimi'.s to be the best of all varieties. Tiie eize and 
fomi of tlie pud as well as the strength and direction of the 
force exerted by the spring, however, niiiat be adapted to 
k the individual case. It is of particular importance that 
' tlie pud should not only close the external abdominal ring, 
but that it should also exert pressure upon the entire 
inguinal eanal as far up as the internal abdominal ring. 
This end may \>c best attained iu the majority of cases, 
aeeording to Graser, by a wwlge-shapeil pad, the lateral 
tidi'k [wjrtion being placed over the internal abdominal ring 
and the iiuier and thinner portion over tlie inguinal canal. 
In small hernias and those which are moderate in size, 
a ]M'rineal strap is unnecessary if the pad and spring arc 
correctly adjusted, as has previously been described (Fig. 
64, a and b), In large scrotal hernias, in which the pad 
sliotdd close the canal as in all other varieties, compression 
upon the hernial rtgion is best attainetl by extending the 
pad downward and adding a perineal strap (Fig. 54, c). 
Care must be taken, however, that tliis extension does not 
press against the pubic bone, since this would prevent the 
pad from pressing upon the inguinal canal. 

In ordering a truss from an iustrumcut-maker the fol- 
lowing facts must be stated, although it should be particu- 
larly empliasized that in the great majority of casts the 
presence of a thoroughly competent individual is essential 
to adapt the truss to the patient. Many a truss which has 
originally been regarded as useless may be easily adjusted 




hy a wliglit Iwmling or twisting of tlic spring, 
eary farts for the maker of tiie tniss are : 
1. Age, sex, and occupation of the patient. 




Fig. Bi, a. — Single innninal 
truai without a perineal striip. 
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3. How many fingers may be ciinii"i)rtably introduced 
intu the hernial orilice 

4. H<iw far has the hernia dest^nded? Into the scro- 
tum or labium majus 

5. Is tiie pressure necessary to retain tlie hernia during 
(Njiighing strong, moderate, or slight 

6. What is the circumference of the pelvis at & point 
midway between the anterior superior spine of tJie ili 
and the great trochanter? This distance is mtiasured by 
placing the end of the tape o\'er the center of the hernial 
orifice and carrying the tape about the body midway be- 
tween the anterior su|»erior spine and the great trochanter 
l«ifk to the i^larfiiig-potnt. 

The Radical Operation for Inguinal Hernias. — 
Although a fireat many diflcrent mcthmls of ]M.Tformiug the 
radical operation liave l)een suggested, the number which, 
is actually employed at the present day is very small. 
In fact, only two or three methods need be considered if 
we disregard the lai^e number uf oj>erutive procedures 
which are merely more or less justifiable modifications. 
As it is not oiu" purpose to enumerate and carefully study 
all the methods recommended, we will limit ourselves to 
the consideration of those of Bassini and Kocher, since 
they have stood the teat of experience and are the opera- 
tions moat generally adopted. MacewenV o]»eration, al- 
though less frequently employed, will also be described, 
since it depends upon a different principle. 

Whether silk, catgut, kangaroo -tend on, silkwt>rm-gu^ 
or silver wire is chosen as the suture material in the dipt' 
ferent operations depends largely upon the habit of th6 
individual oj>erator; and as the material selected has no^ 
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great (K'termining influence upon the result obtained, gen- 
eral rules npon this subject cannot be formulated. [I 
believe that the choice of suture material is a matter of 
great importance. It has been fully demonstrated that in 
a certain proportion of cases non-absorbable sutures buried 
in the hernial canal cause sinuses to develop at long inter- 
vals after oi)eratiou. These sinuses are slow in healing, 
and the prolonged suppuration so weakens the canal that 
a recurrence takes place, A lat^e series of such cases has 
been observed at the Hospital for Ruptured and Crippled, 
and reported by Dr. Bull and myself. Better results 
have been obtained by chromicizcd tendon or catgut, 
and I believe that non-absorbable sutures should be 
discarded in all operations for the radical cure of hernia. 
—Ed.] 

Bassini's Operation. — Bassini aims, by his operation, 
to completely close the hernial canal within the abdominal 
wall, — (. c, the inguinal canal, — and to form a new canal 
for the cord which shall correspond as ranch as possible to 
physiologic conditions. His radical operation is composed 
of three steps : 

First lilep: The pillars of the external abdominal ring 
and the aponeurosis of the external oblique muscles are 
exiKsed by an oblique incision corres|w)nding to the course 
of the spermatic curd. The aponeurosis of the external 
oblique muscle is now incised up to a point above the 
location of the internal abdominal ring, separated from 
the underlying tissues, and the two flaps turned back to 
either side. The hernial sac is now separated fi-oni the 
spermatic cord by blunt dissection and completely isolated 
from the surrounding tissues, particularly in the vicinity 
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Fi); 55 — FirHt Bt«p ol Baauni'a uptnntioii : Tbe cataiieoiia inci- 
Hion anil Uic diiision of tlie uinneumnia at tile axternal oblique iiios- 
cle over the pntire ingniiial oiuial have already tieen made and tlie 
tv.a BpoDeurotio Haps reflected to either aide. The hernial raa has 
lifeo extirpated, aotbing but its tttnnip being vluble In the enter 
iHHiie of the wound. The xpennatio conl is elevated upon a blunt 
hook The outer Bap of the aponenrosia ot the external oblique 
iiiutrlf? IS ilircutl; mntinnoiia witli Puaptu*t'B ligament, wliioli is 
rivKcniiinl l)y its <reilon'i»h, gliateniug, and tenilinoua appcuranoe. 
Btneutli thi- inner nponcnrotio flap is even the oonjoined tendon ot the 
iiiU^mnl nbluine and traiisversolis muscles. Tlie external border of 
the rvctiiH muscle iasitnoted ta the Inuereide oT the inner angle of the 
wniinil, aud is not visible in the illustratioii. The (iiitnrua whioli are 
Ui ubli(erat« the inguinal canal huve been iutrmluciHl hut not tied. 

I''ig. 58. — Seoond pt^'p at Itivfiini's operation : The Hiierniatio Dord 
and the retracted aponeuiotiu lln]» are in the same ixwitioii as ahown 
in the prroeding Bgnre. llie entire inner edge ol the iiiuwsultir man 
luiH been Hrnily nnitul ta Tuuparfa ligament, only tlie lowest suture 
Ktill remaining niitied. In this mouoer the pusteriur wall o{ the new 
inguinal canal is [ormed. 

Pig. 57. — Third step ot Baaaini's operation ; The posterior wall of 
the new inguinal caiinl is now completely closed. The apermntic cord 
liffl in its new position. The anterior wall oF the new inguinal canal 
is formed by the reunited aponcurusia of tlm cxU'rual oblique muscle. 
One suture Htill remains untied. 



of the Deck of the sac, so that every trace of a fiinricl-like 
diverticulum disa|)|K;ars. After the hernial contciits have 
been reduced, tlie eac is opeued at sonio distunco from tlie 
neirk, uiiy adliesions between the sue and contents sepa- 
raled, the protruding jwirtions of omentum ligated en masse 
and extirpated, and the hernial sac lig:ited as high up as 
pos8il)le — preferably by the method of double ligation 
described upon pane 72. [If tbe omentum is easily 
reducible and not adherent, we believe it should .widom \k 
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reinitved. Wlien remuvwl, it shoultl b« tied ofF ia small 
portions and never ligatured " en masse," a procedure 
wiiich lias caused death in a number of instances. — Ed.] 
The sae is tlien cut oft' one centimeter below the ligature 
and till! stump is buried in the abduminal cavity. 

Second step: The isolated spermatic cord ia lifted up 
and held to one side. The two flaps of the aponeurosis 
of the external oblique muscle are held back by retractors, 
and the whole mass of muscle situated internally — the 
lai^r upper portion, composed of the internal oblique 
and transversalis muscles, the smaller lower portion, com- 
posed of the rectus muscle — is united throughout its entire 
extent with Poujiart's ligament by four or five interrupted 
sutures, so that only a sufficient opening for the sjiermatie 
cord ia left in the upper ^nd outer angle of the wound 
(Figs. 55 aud 56). 

Third dep : The sjwrmatic tsord is laid upon the newly 
formed posterior wall of the inguinal canal, and the two 
flaps of the aponeurosis of the external oblique muscle are 
sutured over it, thus forming the anterior wall of the new 
iuguinal canal. 

The oiK-ratioii is concluded by the eoture of the cuta- 
neous wound. 

Kocher's Operation. — Kocher wishes to avoid the 
splitting up of the inguinal caual which must he made id 
Basaini's operation aud jwrforms an oi)eratiou which he 
designates as the lateral displacement method, and which 
may be divided into four steps. 

Fir^ siep (Fig. ^}H) : The skin ia incised in the direc- 
tion of the inguinal canal, the length of the incision being 
somewhat greater than that of tlie canal. The incision is 
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iKit to Iw carried (town any fnrtlier than is necessary for ti 

isolation of tlie hfniial ^w from the s|«'rmatic nurd and tin 
si'|>a Tilt lull of llii; tiui; fnmi llio Hurniumling tissues. 







Fig. 58. — First att^p of Kin'lier's nperatioo. 



incision at right anglos tit the course of llie ingittnal C 
ia now made somewliat to the outer sidt; t>f tlie region i 
the internal abdominal ring. (Fntin an overMglit, t 
lateral gitiiation of this incision In the illugtration 1 



INGOmAL BEBNIA. 



Ill 



hecn uiiule sufficiently distiiii-t.) The hernial sac is isolated 
and itH contents reduced as in tlie lirst step of Eassini's 
opcratiun. 




Second step (Fig. 59) : A curved dressing-forceps is now 
introduced into this latcnil o])eniug, carrietl through the 
inguinal canal, brought out at the exteriml abdominal ring 
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in frout of the spermatic cord, and made to grasp tlie tiri 
of tlie iiwlatcd hernial Bac. 

Third step (Fig. 60) : The oiitirt; licrnial Hac is drawn \ 
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back tliroiigh the iiigiiitial caii^il and out throiigli the small 
lateral o[>cning. The Bac, instead of passing inward and 
downward, now runs in the opposite dirfjctlon, and the 
funnel-like neck of the sac is forcibly drawn into the small 
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opening in the external oblique muscle. A suture is now 
passwl around tlie portion of the sac situated within the 
abdominal wall and firmly tied. 

Fourth step (Fig. 61) : The neck of the sac is still more 



P securely fixpti by a second and sinictinics a thini suture 
which passes more superficially through the ajiproxiniated 
libera nt' the aponeurosis of tlie external oblique and 
tlirough a portion of the neck of the sac. The sac is tlien 
cut oif beyond these sutures and a row of deep sutures Ls 
passed through the aponeurosis of tlic external oblique 
muscle and the underlying nuiscular tissue in order to 
narrow the inguinal eanal throughout its entire extent. 
The operation is completed by the suture of the cutaneous 
incision. 

Kochcr has obtained still better results by a modifica- 
tion of this operation which he has recently published, 
and which he designates as the invagination displacement 
method. The first step of the operation is carried out as 
in the original metliod. In the second step, however, not 
only tlie aponeurosis of the external oblique muscle is in- 
cised, but the fil>ers of tlie internal oblique and transver- 
salis muscle are also divided upon a grooved director and 
the peritoneal cavity is opened in the depth of the wound. 
Tile dressing- forceps is introduced inlo the peritoneal cav- 
ity through this opening, carried into the interior of the 
hernial sac, the apex of which is seized, and the sac, instead 
of being drawn back through the inguinal canal, is invag- 
inated tliroughont Its entire length and pulled out through 
the small lateral wound. The parietal peritoneum is also 
drawn out of the wound by means of two or four hemo- 
stats and the sac is tied off as high up as possible by the 
method of double ligation previously described. The 
operation is completed as in the lateral displacement 
method. 

Macewen's Operation. — Macewen attempts to firmly 
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close ihc hernial orifice by pl'igying it wit!] the sac, which] 
Le stitches iutci a pail aiid places behind the iutemal ab-i 
dominal ring. 

First step (Fig. 02) : Ciituiicoua incisiou in the course J 
of tliG iuguiuul caiiai, isolation of the hernial sac, ; 
reduction of its contents as in other o{>cnitions. 

While the empty hernial sac is drawn down, the oper-J 
ator introduces his index-finger in the inguinal canal an^fl 
separates the neck of the sac from the walls of the canal aodl 
from the spermatic cord. The parietal peritoneum is alsal 
separated from the abdominal wall, by means of the fiager^f 
for a distance of about 1 \ cm. from tLti internal abdominal I 
ring. 

SeooTid step (Fig. 63) : As shown in figure 64, the i 
is stitched into a pad with a long catgut suture which xm 
introduced through the fundus of the aac and then carriet 
through the entire length of the sac up to the external | 
abdomhial ring by what might be termed a longitudinalJ 
purse-string suture. The free end of this suture is threade( 
into a needle resembling Deschanips' aneurysm necdle|,J 
which is then passed through the inguinal canal to t 
abdominal side of tlie anterior alHlominal wall. T 
suture is now jiassed through the abdominal wall fn 
within outward at a point about 3 cm. above the uppi 
margin of the internal abdopiinal ring. By traction u 
the suture and digital pressure from below, the sutured b 
which has been convertetl into a pad is placid behind t 
internal abdominal ring. The end of the suture i 
either by passing it repeatedly througli the musculature o 
the abdominal wall, or hy tying it tti the auUscqueut cuta 
neous suture. 



Third dep : The ioguinal canal is now closed by a mat- 
ress suture. The free end of ti stroag cutgut suture is 

Kfiret piLsiied from within uutwuni through the inner waJl 

I <rf the iuguinal canal by tlie same needln that has previ- 

I oualy been employed. 

Figure 66 shows the completed mattress suture, the ends 

' of which have also been passi^ through the out^r wall of 
the inguinal canal and now are ready to be tied. If the 
inguinal canal is very niucli dilated, a second mattress 
suture may be introduced. In passing tliese sutures par- 
ticular care must be taken to avoid including the spermatic 
cord. Figure 67 diagram matically indicates the cushion- 
like covering of the internal abdoniiniil ring. 

The radical operation of tlie external inguinal hernia in 
the female is eaaier, since there is no spennatic cord and 
the entire inguinal canal may consequently lie completely 
closed by the sutures. In all eases care must be takcu 
that the round ligament is not divided, since such an 
event could be followed by disturbances of fixation of the 
uterus. 

[The operation for tlie radical cure of inguinal hernia 
in the female gives by far the best results of all varieties 
of hernia. 

Up to February, 1902, 1 have operated upon 16.5 cases 
of inguinal hernia in the female, and although the cases 
have been very carefully traced, not a single relapse has 
thus far been observed. The method which I have t 
ployed is practically the same as Bassini's method in the I 
male. The sac is always carefully dissected from flie ■ 
round ligament and removed high up on a level with t 
general peritoneal cavity. The round ligament is allow 
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to tlnip back into the lower augle of tlie wouml ami is 
uevLT traDsplauted, as advisL-d liy Kelly and others at the 
Johns Hopkins Hospital. The internal oblique is sutured 
to Poupart's liganieut by interrupted sutures of kangaroo- 
tendon and the aponeurotic layer closed by a continuous 
suture of the same material ; the skin wound is closed with 
catgut. The dressing is held in place by a firmly applied 
spica bandage. I have allowed these patients to sit up at 
the end of ten days, and to leave the hospital, in most 
cases, at the end of two weeks. 

All of my cases with the exception of 13 have been 
traced and no relapse has been seen. This would seem 
sufti<;ient evidence to prove that the method is satisfac- 
tory. — Ed.] 

The radical operation of an internal inguinal hornia is 
performed in a similar manner. Since the spermatic cord 
is situated external to and outside of the r^ion of the her- 
nial orifice, its treatment does not enter into tlie question, 
aud, after the usual ligation and extirpation of the sac, the 
hernial orifice may be completely closed by suture. In 
some eases the ligation of the deep epigastric vesaela 
cunuot be avoided. 



FEMORAL HERNIA. 
Femoral or criir.d hernia is liir niori' infroqiient in the 
male tlmn is the inguinal variety, and it is also much more 
rarely oliserved in the male than in the female. Acconl- 
ing lo the calculation of Berger, only 5.6^ of all males 
with hernias have the fi^moral variety, the corresponding 
percentage among feuiah-s being 'i'1.7^. If this latter 
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piTwntage is comimre<I witli that of the ioguioal variety 
in all hcrniiis of the female, — \.\.'A%,--\% will b. 
that the inguinal hernias are aXao mure cuinmoti ia the 
female than are femoral hertiias. 

ANATOMY. 
If we briefly review wlwt lias already Ixsen said of thi 
anatomy of the antericir femoral region in the genera] eon- 
sideratioii of the hernial orifices, we see (Fig. 2) that the 
supei-ficial fascia below the inner third of Poupart'a liga- 
ment exhibits a number of eieve-like perforations. Thia 
portion of the superfieial fascia is known as the eribriform 
fascia, and gives passage to the great saphenous vein 
passes from the inner side of the thigh to empty into tlie 
femoral vein. After the removal of the superficial fascia 
(Fig. 3) the fascia lata is exposed, the sharp concave falci- 
form process of which forms the outer border oi' the sapbi 
nuns opening. This opening is situated just beneath the 
cribriform fascia, and tlirough its inner portion may be 
Been tlie femoral vessels inclosed in a common sheath. 
The femoral vein lies to the inner, the femoral artery to 
the outer side, only a narrow edge of the latter being visi- 
ble. To the inner side of the vein there ia almost always 
a lymphatic gland, which is known as the gland of Roeen- 
miiller (Fig, 4), and it is in this situation that the femoral 
hernia makes its external apjiearance. To thoroughly 
understand the course taken by this hernia, however, we 
must first direct our attention to the bony and ligamentous 
framework which forms the foundation of its jtlace of exit 
(Fig. 68), The bony arch situated between the anterior 
superior spine of the ilium and the spine of the pubis has 
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its concavity directed upwai-d and is bridged over by Pou- 
part's ligament The space between the ligament and the 
bone is divided into two lialves by the iliopectineal fascia, 
which branches off from about the middle of Poupart's 
ligament and is inserted into the iliopectineal i 




Fi^ 68.— Bon; pelvis showinR tlie mii^sular and vaacnlar spaces 
tornied by Poapirt's ligament ftiul tlie iliopectineal taacia : a, Muscu- 
lar space [lacuna mu»cularum) ; b, Poiipart's liganieut ; e, vascular 
space (lacuna nuDnim ) ; d, Gimbenmt'B ligament. 



The outer half is completely filled by the iliopsoas muscle, 
and is known as the muscular space (lacuna musctUorum) ; 
the iimer half gives passage to the femoral vessels, and is 
known as the vascular space (facutia vasorum). The angle 
which Poupart's ligament forms with the horizontal ramus 
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Pig. G!). — Dbljqne BCDtioQ Uirongh the pclvia from tlie Anterini 
snperior Rpiae of the ilium to the iliopectineat eminpuoe : a, Anteriui 
BQpi'riur Hpine of the itiuni ; b, iliopsons niuaole ; the place of approxi 
nuitton of the iliac with the psoas muscle io which lies the onteric 
crnrol niTve is reoognized hy a narrow edfce of coDoective tiHHoe ; 
Poupart'B li^ment ; il, anterior crural nerve ; e, femunil artery ; t 
femoral vein; g, lyinphutio gluiiil of Itusemniiller ; h, Giml>eniat'i 
ligament ; i, spemiatio oord (or ligonieutuiu teres uteri, as the com 
iiioy he}. 

Fig, 70. — A right^ided femoral hemiii, seen from witliiu, Th( 
rigiit anlf rior pelvic wall is Been, ti^etlier with a portion of the 
anterior abdominal wall— the right rectus muscle, and a part of tbt 
right sacrum. The peritoneum has been removed with the exception 
of that surrounding tlie moutli of the hernial sue. The hernial bb( 
itaelf Ilea etose to the inner side of the external iliac vein : a, Deep 
epigastrio artery ; 1), rectus abdominis niusole ; c, parietal peritoneum ' 
d, ttie month of a femoral hernia; e, pubic symphysis; f, entt^mal 
iliao artery ; g, external iUao vein. 



of tlio pubis is filled by a small arclieil ligament — Gimber- 
nat's ligament. 

In a section passing through the pelVia from the ante- 
rior superior spine of the ilium to the iliopectini'al emi- 
nence (Fig. 69) may be seen the structures passing through 
the spaces whieli have just been described. The place of 
exit of femoral hernia is to the inner side of the femoral 
vein, where the lymphatic gland of Roseumuller ia situ- 
ated in the illustration. 

In order to see the place from which the peritoneal pro- 
trusion occnrs we mu-iit look at tlie inner side of the ante- 
rior abdominal wall (Fig. 39). The ^Teritoneum has beer 
removed in the vicinity of the femoral vessels and a num- 
ber of perforations are seen in the underlying truusversalif 
fascia, particularly at the point of exit of the external iliac 
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artiTy. Following the suggeafion of C'loquct, tlie portion 
tif the transversalia fascia to the inner side of the external 
iliat! vein is known aa the ecptiim crurale. The comple- 
ment to this picture is found in figure 70, which represents 
a femoral hernia seen from within. 

The path which the femoral hernia takes from the month 
of the ma to the saphenous opening is called the femoral 
canal, altliongh a pre-existing canal, like the inguinal canal, 
for example, does not exist. The descending hernia must 
make its own canal by protruding the different fascias and 
pushing aside the lymphatic glands and loose areolar tissue 
which normally iill up the space. After tlie liernia has 
descended in this manner it appears externally as shown 
in Plate 6. 

From the preceding statements it follows that the her- 
nial coverings are rather thin, consisting only of the por- 
tion of transver^lis fascia designated as the septum cm- 
rale and of the cribriform fascia, which is occasionally 
somewliat reinforced by the loose areolar tissue situated 
beside the vein. Although the hernial coverings are some- 
times thickened by inflammatory changes, they are fre- 
quently so thin that they can scarcely be recognized as 
such, and the isolation of their individual constituents is 
altogetlier out of the question. In operating upon femoral 
hernias, particularly in patients in whom the cutaneous 
covering is thinned and relaxed, the sur^on must conse- 
quently be prepared to encounter the hernial sac immedi- 
ately underneath the skin. 

It has previously been repeatedly emphasized that the 
sub{)eritoneal areolar tissue is jwirticularly well developed 
in the femoiul region, often giving rise to the formation 
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if the femoral licriiia extendB upward, as it enlarges anil 
assiimi'H a position in front of Poupart's ligament. Tlie 




Fig. 71. — A right-aidi'd reducible temotal LerDiji, about the eiie rf 
a bell's eifg, wliiiih lute cxttndeil npward so that it ia situated in the 
inner third ot tlic iuguioal regioD. Tlie ileeisioD as to whether this 
hernia is inguinal or feiiiural cannot be mode tit lirat glance, anil is 
only possible iift«r an exact detemiination of the oonrse ol Poapart'B 
ligament. Biulical operatiou, liecoverj. 




Fig. 73. — A riglit-siiled leinoml liemin, larger tluui a, man's fist, 

whioh oonid be oompletely rednueil and well rebtincHl by n tnina. T1i(> 

hernia is siboated in the nppvr and iuuer portion uf Uil' lumoiul region 

and bos pushed the labium inajas toward tlie medtim L' 
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diagnasis becomes mure difficult in fat iiidividuals with 
pendiiloiia abdomens, in whom tlie position of Poupaifs 
ligament cannot be determined either by direct palpation 
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Fig. 74. — A liilaleral femoral hernia in a woman si 

The right-sided hem ia, about thesise of achilirshead, naastrenga- 
lat«<l. Ita shape wan very irregular and the contoars of the individual 
inti«tiiml coils oould be diHtincllj' reougnizeil tbrougb the greatly 
relaxed and withereil skin. The r«ntents oonnistisl of the c^cnm and 
of a convolution of intestinal coila which were malted together by 
adhesions. HernioUiniy. The reduction ot the hemia was iinpoeeible 
until after the iuoision had been extendeil npwanl through the ab- 
dominal wall. Recovery. 

The left-sided hernia, situated in the upper and inner portion of the 
femoral region, shows the same tendency lo irregular protrusion as 
that observed upon the right, the skin being drawn in over the middle 
of the hernia. The onntents could be returned to the alidominal 
cavity, a gurgling murmur being bejird at tlie time, of reituction ; one 
finger oonld be comrortably introduced into the heniial oriBce. The 
swelling immediately below the center ut Poupart'a ligament was 
caused by an enlarged lymphatic gland. The irregular shape of both 
hernias was probably due to the Fact that the cribriform fascia was not 
puslied ill Tront of the hemia as a whole, but that the hernial aoc pro- 
truded externally through a number of openings in tbe fascia. 



or by tlie line connecting the anterior superior spine of the 
ilium with the spine of the pubis. If & hernia possessed 
by such an individual becomes irreducible or strangulated, 
it will readily be seen that the diagnostic difficulties are 
greatly increased. The presence of cysts and their com- 
binations with femoral hernias obscure the diagnosis much 
more rarely than is the case in the inguinal rcgiou. As 
there is no structure analogous to the vaginal process in 
this situation, such cysts are always due to constrictions 
and sequestrations of portions of the hernial sac. 

Femoral hernias are usually of moderate dimensions ; 
they rarely attain the size of a man's fist, although they 
have been observed extending as low down as the IcQ^ 
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^^H Amnag the alToptioDS whk-li mi};lit Ik' miifusccl withl 

^^H fi>moral hernias should he nieiitiotKHl ^iibjR'ritunuul liponms I 

^^H (see page 47), swollen lymphatic glands, psoiut atxscesses, and 

^^B the enlai^ments in the tumoral region priMluced by vari- 

^^B oose veins. This latter cundition in [rartioular may closely 

^^M Bimulate a femoral hernia. The varieot^ity varies in eixa 

^H from that of a hazelnut t^) that of a g(M)!4e-e^, and oorre^ 

^^K spends exactly to the situation in which femoral hcniia 

^^M appears, since it is located at the jiinotion of the internal 

^^p saphenous with the femoral vein (Fig. 75). Since tha 

swelling disapjiears under slight compression and beeomes 

somewhat more tense when the intra-ah<lomInal presHure 

is markedly increased, an inexperieuced observer could 

easily mistake it for a femoral hernia. The diagnoE 

always be made, however, by attention to the following 

points : When the tumor has dUappeared under pressure, \t 

returns immediately after the removal of the finger, and a 

humming murmur is heard, which is still more distinct 

when a stethoscope is placed over the |)art. ; inspection of 

the legs will always reveal extensive varicosities of \ 

veins in this situation. [The peculiar thrill which ia patb^ 

ognomonic of femoral varix is greatly emphasized by haVr 

ing the patient cough while the fingers are lightly pressiog 

upon the swelling. — Ed.] 

In addition to the typical femoral hernia which has jUs 

been described there are several other varieties. Figure Ti 

shows a specimen belonging to the Pathologic Institute 

fiottingen in which there are two peritoneal diverticnlj 

^ lying aide by side in the iisual location of a femoral hemis 

^^^ Similar double hernias have also been observed in othei 

^^L hernial regions (umbilical region, Froriep), 

^^H In some cases the femoral hernia may leave the abdom- 




Fig. 75. ^A Hwelling, the 
U> a vuriooaity ; ituirked variomlli 
lilui! right side. 
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Fig 76. — Double femoral hernia, seen from within : a, Parietal 
peritoneum ; b, deep epigastric artery ; c, external iliao artery ; d, 
external iliac vein ; e, the orifice's of both hernial sacs ; a small strand 
of omentum passes into the inner hernial sac ; f, obturator artery ; g, 
omentum ; h, symphysis pubis. The greater ]M)rtion of the parietal 
X)eritoneum has been removed, parti(*u1arly l)ehind the mouths of the 
sacs, where only a narrow margin luis been left. This specimen also 
shows an anomaly of the obturator artery which arises from a short 
trunk in common with the deep epigastric artery. 



inal cavity at the usual situation and then pursue an ab- 
normal course, passing through an opening in the pectineal* 
fascia and enlarging either between the pectineus muscle 
and its fascia or between the fibers of the muscle (Cloquet, 
B. Schmidt, and others). 

At this place should be mentioned the properitoneal 
femoral hernia (hernia cniro-properitrnwaUs) j which is an- 
alogous to the properitoneal inguinal variety. This form 
is much rarer than the properitoneal inguinal hernia; in 
the great majority of cases it is bilocular, and occurs mostly 
in women. 

In still other cases the femoral hernia leaves the abdom- 
inal cavity by an atypical route. It may pass through an 
opening in Gimbernat's ligament; such a variety was first 
described by Laugier, and subsequent cases were reported 
by Cruveilhier and others. Another form, usually de- 
scribed under the name of external femoral hernia (hernia 
cruralis externa) , was first described by Hesselbach. The 
nomenclature of this variety is inexact, since some authori- 
ties (Hesselbach) apply the name to hernias which pass out 
through the muscular space (lacuna musculorum) j while 
others so designate all hernias situated to the outer side of 
the femoral vessels, and consequently include some of 
those which are found within the vascular space (lacuna 
vasorum). Still other authors (Linhart) classify femoral 
hernias according to their relation to the deep epigastric 
artery, and call all hernias to the outer side of this vessel 
external femoral hernias. Such a nomenclature would con- 
sequently include those hernias which leave the abdominal 



cavity to the outer side of the dtHsp epigastric artery, but 
wliich come duwii in front of the femoriil vessels, instead 
of to the inner side, and which push the femoral sheath 
before them aa they descend (hernia cruralw ■jmrvastndaris). 
The development of such hernias after traumatism has been 
recently pointed out by Narath, who saw them arise after 
the reduction of congenital dislocations of the hip. Bahr 
has also seen external femoral hernias (according to Hessel- 
bach's classification) develop after traumatism. 



THE STRANGULATION OF FEMORAL HERNIAS. 
Althougii what has been said of straugulatioa id general 
applies to tills variety of hernia, there are many features 
characteristic of stmngiilateil femoral heniia which deserve 
particular mention. In the first jilaee, femoral hernias are 
frequently verj' small and may be easily overlooked. It 
eouaequently follows that the femoral region should be 
most carefully examined in every ease which presents the 
general symptoms or signs of intestinal occlusion, If such 
a course is pursued, the surgeon will frequently have the 
satisfaction of immediately locating the muse of tlie dis- 
turbance in u small more or less sensitive tumor, sometimes 
scarcely larger tlian a hazelnut, situated intenial to tlie 
femoral vessels. The rigid walls of the femoral canal (the 
pubic bone behind, I'oupart's ligament in front, Gimber- 
uat's ligament to the inner, and the femoral sheatii to the 
outer side), t<^ther with its narrowness, contribute greatly 
to the development of a very firm strangulation, which is 
usually of the eWtic variety. The same factors also make 
taxis much more difficult in the great majority of cases than 
in a stniiigiilated inguinal heniia, fitr example, and this 
]irocedure must consequently be employed most cautiously 
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aiifi without the ajiplicatimi of ton much forw. 
(hor eousfqiiem* nf the narruwniss of l.hi' femoral eanal 
herniajt of tliG iuteKtinal wall are obeervwl more frcqiieotly 
here tlinn elttewhere. There are also certain points which 
must be borne in mind in performing hemiotomv. The 
(Mitjineoiiij iueii^ion ia made in a longitudinal direction, aud 
is so planned tliat its center corresponds to the neck of the 
Muc, Great (uution must be exercised in rnnking this idpi- 
Hion, since we have seen that the hernial coverings are oflen 
very thin, and wtmetimes appiireatly absent, so that the 
opcrattir immediately exposes the subperitoneal areolar 
tissue or tlie liemial sac itself. The subscqueut »tc])s of 
the operation are easier than iu inguinal hernia, inasmuch 
as the hernial sac may almost always be readily isolated 
from the liurnmuding tissues by blunt dissection. Aiter 
the liemial sac has been opened in the customary niaoner 
ami its contents inspected, the operator next proceeds to 
divide the constriction. Since profnse and even fatal 
hemorrliagea were formerly greatly feared during this step 
of the operation, brief mention shoukl l)e made of some 
anomalies of the origin and course of the blood-vessels 
situated in this region. The deep epiga.stric artery, instead 
of coming from the external iliac just Ix'hind Poupart's 
ligament, may arise higher up and then run along the up]>er 
margin of the neck of the sac. The obturator artery, in- 
stead of being given off from the internal iliac, may arise 
from the external iliac either directly or indirectly by a 
tnink common t*> itself and the deep epigastric artery ; in 
both instances the anomalous obturator artery lies immedi- 
ately to the outer side of the uet^k of the sac. This common 
branch of origin of the t)btumtor and deep epigastric may 
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be so long that it lies just above tlie sac, wblli! the obtii- 
rtit*ir artery itself lies immediately to the iuuer aide. Since 
the fenioral vein lies just external tn tlie hernia, tlie neck 
nf tlie sac may be completely surrounded by a vascular 
wreath, and this conditioD was formerly so feared that it 
i-eceived the name of corona mortis. It consequently fol- 
lows that the constriction in strangulated femoral hernia 
should Ik divided only from without inward, so that any 
hemorrhage may be immediately recognized aud controlled. 

THE TREATMENT OF FEMORAL HERNIA. 

The Treatment by Means of a Truss. — The state- 
ments liiadc m relereiicc to the treatment of inguinal her- 
nia by a truss apply to a great extent to femoral hernia, 
but the exact application of the tniss is more difficult, 
since it is more apt h) he displaceti by the movements of 
the hip-joint. In an inguinal hernia the truss must be so 
applied that its longest diameter corresponds to the course 
of Poupart'a ligament ; in the fomoml variety the long axis 
of the pad must be more verticjil, aud the pad itiielf should 
be smaller and narrower. If the patient allows himself to 
be treated exclusively by an instrument-maker, and if this 
iudividual, as not infrequently happens, is unable ixi decide 
as to whether the hernia is inguinal or femoral, he some- 
times tries to solve the difficulty by employing a large pad 
which almost covers both hernial orifices. Bergfr states 
that tlie French instrument-makers have constructed a 
special truss for such doubtful cases which they call an 
iuguino-femoral truss, and which, if the truth were told, 
is not suitable for eilher an inguinal or a femoral hernia. 

In order to avoid displacement of the pad every femoral 



triifw »<hniild be provided with a perineal strap, whid 
ooiitradititinctiiin t<i tlmt iif tlie iiifjfiiiiial truss, is s 
to the oiit<^r edge of the pad mid U ciirritd horizontally 
ulmut the thigh (Fig. 79). 

Tiie data which muHt bv given to the instnimuDt^makeJ 
lire nitiiilar to those iiecesaary in the iugiiinul variety, the 
jM'lvic ciri'iimfercticw midway between the anterior superioi 
spine and iho great tnwlianter lieing partieuUrly required 

The Radical Operation. — The exiwsure of the hernial 




Fig. 77. — Single temoral truas. Fiy. 7B. — Double lemoral InuH. 



sac, the reduction of the contents, and the highest possible 
ligation and extirpation of the sac are carried out in the 
radical operation of femoral hernia aa has previously been 
described in the section upon hernia in general, and in that 
upon inguinal hernia, by a longitudinal incision over the 
liemial tumor. For the closure of the hernial orifice, how- 
ever, special methods are necessary which are adapted to 
the special anatomy of the femoral region. If the hernial 
orifice is small, it may usually be firmly and permanently 
losed by stit^'hing the pectineal fascia, or, still Ixitter, the 
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superficial layers of the pectioeus muscle itself, partly to 
Poupart'a ligament and partly to the falciform process of 
the fascia lata. In introducing these sutures particular 




Fif. 79.— Tliis illustration s!iim-f tlie inetlioil of miplitatioii of a 
feniiirul truiH, the perinutl strap pivssiii^ liurizuutully aUiut the thi|{ti. 



cure must l>e taken to a\<AA puncturing tlie immediately 
adjacent femoral vein. 

Ba.ssini performs this opcmtiiin by making an incision 
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immwlijih-ly Wloiv irnd parallel t<i Pniipart's ligament, a 
passes the stiMien not only tlimiigli Poiljiart's li^une^ 
and the pet^tiaeat fasK-ia, Imt also thrijii^h the perioe 
of the horizoDtal nuuim of the pubi;^. 

[I believe that liaseiui's operation for femoral hen 
and the no-eallcd purse-string niuthod meet the reqiiir 
nients bett^-T tliuu any of the more elulx)mte methods thi 
have Ix'en brought forward from time to time. 

I have peramally operated ujKtn 65 eases of femorl 
lieniia, in 1(J of wliidi Bassini's nieth(Kl was used. In s 
the others I omploywl the so-called purse-string metho< 
originally pri)j>osed, I believe, by Cuahing, of Boston, 
eonsider the purse-string method HUperior to Bassini's i 
most cases, except possibly those with a very lai^ (ipeuit 
During the past three years I have employed this methoi 
uniformly in all ca^es, without selection, and in 49 caseiTI 
in which I have used it durhig the past eleven years, not 
a single relapse liaa been observed. 

The technique in brief is : First, to thoroughly free the 
sac well beyond the neck ; it is then transfixed and tied 
off so high up that when it retracts there la no longer a 
funicular process, A purse-string suture of cliromicizt 
kangaroo-tendon ia introduced througli Poujmrt's ligatnei 
op tlie inner portion of tlie roof of the cnniil canal, froiq 
which it passes downward into the peotiiieiil fascia i 
muscle, forming the floor of tlie canal, then outward, pickl 
ing up the fascia lata overlying the femoral vessels, a 
finally upward through Ponpart'a ligament, emerging % 
J inch from the point of introduction. On tying 1 
Buture the floor of the canal is brought into perfect etp] 
tiun with the roof and the femoral opening is obliterate 
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This motlutfl Ls miitli simpler tlian Bajisini's, iiiid lu un- 
co m plicated cases can he easily performed in ten to fifteen 
minutes. The only relapse tliat I have had in the 65 cases 
of femoral hemia followed an operation by Bassini'g method 
in a woman thirty-five years of age. This, liowever, was 
also the only cast' of femoral hernia in which suppuration 
occurred, and this fact, doubtless, was responsible for the 
relapse. At present, five years after tlie operation, the 
patient has merely an exaggerated impuliie and ha^i never 
worn a truss. — En.] 

Kocher employs the same di.splacement method in fem- 
oral hemia that he has described for the inguinal variety. 
An incision j^arallel to the inner third of Poupart's liga- 
ment exposes the liernial sac, which is completely isolated 
up to the femoral ring. A small opening is now made 
above Poupart's ligament in the dense tissue of the outer 
pillar of the external abdominal ring ; a dressing-forceps is 
passed thmugh this opening, behind Poupart's ligament, 
and down into the hernial sac, the fundus of which is 
seized, pulled out through the opening, and sutured as in 
inguinal hemia. The hernial sac is fastene<l in the fem- 
oral ring by passing a suture through Poupart's ligament 
and the pectineal fascia, together with the pubic perios- 
teum, in such a manner tliat it includes the sac. Poupart's 
ligument is then stitelied fimdy to the pectineal fuseia by 
two or three sutures, so tliat it acts as a support and exten- 
sion of Ginibemat's ligament ; these sutures cannot be in- 
troduced immediately alongside of the femoral vein, since 
such a complete closure of the femoral ring might result 
in thrombosis. The superfluous portion of the hernial sac 
is extirpated. 
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Fig. BO. — The radical opcrntiun tor femoral hernia. The Btamp of 

' the hernial sac ha« not yet slipi)eil hnck into the alidonieii and 

below I'onjiart's ligament to the inner side of the femoral veir 

hernial orifice in to !« cloKd by four BnturBS whirh pnsfl from the 

pratineus muscle and ita fascia to Poupart'H liKaiueni and the bwim 



Id a large fcmaral hernia with a wide ht>niial orifice tlie 
I lUethodfl just describe^] will not be suffieieiit, and the fem- 
oral ring must be closed by some variety of plastic opera~ 
tion. 

Such a methfid has been (lublished l)y Salzor, who, after 
extirpating the hjic and Iniryiug the stump in the usual 
manner, forms a short, broad, (inn flap from the pectiueal 
fascia, the pedicle lieiug situated above. The free edge of 
this flap is stitched to the middle third of Poupart's liga- 
ment, avoiding all tension, and tlius forms a new firm 
fibrous septum crumle. Since the jK'ctiueal fascia is very 
frequently an extraordinarily thin connective-tissue mem- 
brane, Schwartz's modification uf Halzer's method is more 
appropriate, and consists iu making the flap from the entire 
thicknesa of the pectineus muncle and then stitching this 
flap firmly to Poupart's ligament (Fig. 81). 

If the femoral hernia is still larger, if it hangs down 
upon the thigh, and if several fingers can be comfortably 
introduced into the hernial" orifice, the osteoplastic opera- 
tion first emijloyed by Trendelenburg and Kraske is to be 
recommended. A flap consisting of periosteum, cartilage, 
and bone is chiseled out from the pubis, extending beyond 
tiie symphysis if necessary. This flap retains its conseo- 
tion with the pelvis by the periosteum and is loosened 
BufGciently to allow it to be stitched Jo front of the 
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(irifice without tension. Although suppuration may cau^p 
tliis boiie flap to become necrotic, and although it may be 
ab^rbed in the absence of suppuration and thus make the 
result a questionable one, the employment of this method 
would seem justifiable, since different authors have operated 
upon a series of cases and attained i>ermanent cures where 
it was impossible to close the large hernial orifice by any 
otJier procedure. [We are strongly of the opinion that a 
femoral hernia of such great size that it cannot be cured 
by the simpler methods described had better not be oper- 
ated upon tlian be treated by the extensive osteoplastic 
metliods. Though an occasional cure may result, the fail- 
ure to cure leaves the ^latient in far worse condition than 
prior to oi»eration. — Ed.] 

Attempts have recently been made by \\'itzel to obtain 
a firm closure of the hernial orifice by the introduction and 
inclosure of foreign bodies — futeroplasli/. Witzel formed 
a close network of silver wire which heals in the wound as 
a firm pad and forms a ]>ermanent closure of the hernial 
orifice. A sufficient length of time has not yet ela|)sed to 
allow us to judge of the permanency of the results obtained 
by this metliod. [This is based on the same principle aa 
Phelps' "wire mattress" method in inguinal hernia. 
From the results thus far observL-d, as well as from 
theoretic considerations, such methods are of doubtful 
value. — Ed.] 

All o[)erative procedures which include a detachmejit 
of I'oupart's ligament should be condemnetl ou account of 
the danger of the secondary development of an inguinal 
hernia. 
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Fig. ftl. — Tlie nulical oiieration for fonioral hernia : a, Ponpart' 
lij^mcnt ; b, feinonil art4Ty ; c, tlio Htuiiipof the sao which has nc 
yet 1)eeii Imriitl in the abdoniinal eavity ; d, femoral vein ; e, the fla 
fn>tn the iMftineim niUHolc ; f, Hartorins iniitK'le ; g, adductor longii 
niuHoIe. The two futures whicli have Iwen inihhhI through the pe( 
tineuH niuHcUe nnd TouiNirt's ligament indicate the manner in whic 
the miiHcnihir flap \a H(>cun'<l in front of the hernial orifice. 



UMBIUCAL HERNIA* 

lJml)ili(*al hernia is i:ir inoro fiXMinent in diildren tha 
in adnlts, an<l occurs |)arfi<'nlarly in girls. In ortier t 
()l)tain a (u)rrcct idea of tlu* <listribnti<)n and frcHjuency o 
tlics(» cases i)i ninl)ili<*al hernia, it is therefore more apprr 
priate to consider the two sexes in two eljisses, under an 
over fifteen years of age. The following figures, froi 
B(;rgei''s statisti(^*^, show the relative percentages of umbil 
ical hernias : 
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The forms in which umbilical hernia may apjxjar are g 
distin<'t that they must ho sharply dinerentiatcil, and ai 
worthy of s(^panito consid(»nition. They an* : (I) The cor 
genital hernia of the mnbilical (M)r(I ; (II) the umbilici 
hernia of children; and (HI) the uml)ilical hernia o 
adults. 
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L THE CONGENITAL HERNIA OF THE UMBILICAL 
CORD. 

Strictly speaking, the hernia of the umbilical cord (hernia 
Juniciili uiiJiititxilitf) must be classific<l with the nialforma- 
tioDs, since the pcritoiieimi and viscera are not abnormally 
protruded, but they remain lying in front of the anterior 
abdominal wall, as is the case in an early stage of intra- 
uterine life, and the normal closure does not take place. 
The formation of the umbilical atrd aa illustrated in the 
diagrammatic drawings in iigiire 82, taken partly from 
Gegenbauer, will be of value in obtaining a clear under- 
standing of this process. 

It will be seen that in a certain etage of development 
the anterior abdominal wall is open in the region of the 
navel, and also that a portion of the intestine may develop 
outside of the abdominal cavity. If this opening in the 
anterior abdominal wall is not closed at birth, a condition 
exists which, strictly speaking, must be designated as 
fdopia, but which is usually called a hernia of the umbili- 
cal eortl. As a further indication that such a case is act- 
ually one of ectopia, it frequently happens that, in addition 
to intestine, the liver, or even the liver alone, the stomach, 
the pancreas, or the spleen may be found as contents of the 
hernial tumor. The coexistence of other malformations, 
such as hare-lip or congenital fissures in other n'giona of 
the body, is by no means unusual. 

The outer covering of the hernia of the umbilical cord is 
formed by the distended tissues of the funiculus, — i. e,, by 
a thin layer of the jelly of Wharton, — jmd behind this is 
situated the hernial sae, which, according to French authors 
(Berger), is a thin non-vascular membrane correspnuding 
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In figure 82, I, ifl Roeii the longitudinal Be(*tion of an embryo, the 
ventnil surface of which i^4 continuous with a sac (a), lined by ento- 
derm and invented by mesodorni, which is called theyolk-saa At the 
tail-end of the embryo is seen also the commencing protrusion of the 
allaiitois, while over the Utck of the embryo the ecttxienu is raised up 
in folds which sul>sequently unite and form the amniotic cavity. In 
figure II the allantois has grown largiT and assumed the sliape of a 
tube (b) communicating with the hind-gut. The folds of ectoderm 
are in contact over the dorsiil surfiic-i* of the embryo ; they fuse with 
each other in this situation and form the amniotic cavity (c). In the 
further course of development (Fig. Ill) the amniotic cavity enlaigeB 
from the formation of amniotic fluid, the allantois actiuires vessels, 
the subsequent umbilical vessi^Is, and further changes are ol)sen'ed in 
the yolk-sac and in the allantois, since both of these structures be- 
come constricte<l to narrow stalks as they pass into the abdominal 
cavity. This process becomes still more apparent in figure IV. The 
yolk-sac (a) has bcHM>me much smaller and is connected with the 
abdominal cavity, strictly speaking with the hind-gut, only by a 
narrow canal, the omphalo-mesenteric duct ; the allantois, which 
originally received the secretions of the Wolffian bodies, does not 
entirely lose this function, since a portion of this structure remains 
permanently as the urinary bladder. The narrow duct connecting the 
distal portion of the allantois with the hind-gut is known as the 
urachus. In figure V the formation of the uml)ilical cord has been 
completed. The amniotic cavity (c) has become greatly enlarged and 
forms a sac, filled with amniotic fluid, about the embryo ; the blood- 
vessels of the allantois have combined with those of the decidua to 
form the chorion and subsequently the placenta. The abdominal 
cavity has become closed with the exception of the point of entrance 
of the umbilical cord, which is composed of the remains of the 
omphalo-mesenteric duct, of the urachus, and of the umbilical vessels. 
After the chorion has formed the entoderm io portion of the urachus 
(u) remains only for a short time, while its outer connective-tissue 
layer becomes transformed into the jelly of \Mmrton which surrounds 
the umbilical vessels. Tlie remains of the yolk-sac (a) are known as 
the vitelline vesicle, while the omphalo-mesenteric duct becomes 
obliterated toward the end of fetal life and loses its connection with 
the intestine. The intestine has drawn back into the abdominal cavity 
and, if the development is normal, there is no longer a trace of the 
former open connection between it and the yolk-sac situated outside 
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of the abdominHl cavity. It ahonid be mentioDed that in pathologio 
oases the oniphalo-meseDtcric duot may either remain as an umbilion- 
intestilial Ustula or it may become obliterated, with the exoeption ot 
its intestinal end, wliioh ia then desigimUid aa Meckel's divertioalum 
(Fig. 13). 

in its poi^ition to the peritoneum, and which, like a tnie 
heniial sac, is directly continuous with the parietal perito- 
neum. The entire covering ia as thin as a transparent 
veil, so tliat the underlying structures may be distinctly 
jognized. The coverings of the urabiHcal hernia are 
larply <lefined from the skin of the abdomen, which is 
taually cuntluued upon the umbilical cord for a short di&- 
ince, rarely more than one centimeter. 
The size of umbilical hernias is subject to the greatest 
riation. If only the conve.\ity of an intestinal coil pro- 
it may be quite difficult to decide that the small 
[yvelling, scarcely a.s large as a liazelnut, is a hernia of the 
mhilical cord, while in other cases there is an eventration 
fof almost all of tlie abdominal viscera, and between these 
rtwo extremes a large number of intermeiliate degrees will 
be observed. If there is the slightest thickening at the 
commencement of the umbilical cord, the gri'atest care 
must be exercised in it* ligation to avoid including the 
ooDvexity of an intestinal coil. 

Immediately afttT birth the circulation in tlie umbilical 
cord ceases from the sudden fall of the blood pressure, and 
the stump of the ligatcd cord becomes necrotic, shrivels up, 
and ia cast off after several days, leaving behind a small 
granulating surface. The coverings of a hernia of the 
umbilicul cord naturally undergo the same fate ; they dry 
up and are cast off, sometimes by a foul suppurative pro- 
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PLATE 7. 

Hernia of the Umbilical Cord.— The child represented in the 
illuHtnition wot hrotiKht to the Hurgioal clinic at Gdttingen on Maicb 
27, 1!NM), five lioura afUT ito delivery. In the unibilioal region there 
wiiM 11 n>iind tumor the nize of an apple which was oonneotcid with the 
ulNlomcn l>y a imkHcIc ei^ht cfMitiinetere in eirouiiiferenoe. The skin 
of the alNlonien wiih continued u|N)n this pedicle for a di8tanceof 
alnKwt three centinieterH, where it ended as a fUiarp border, beyond 
which a tmnsiiarent nienihnme, an thin as paper, covered the renuin- 
in^ iM»iiion oi the tuni(»r aH far an itH distal extremity, where the cov- 
ering wen* dniwn out like a ftninel and Ijecame oontiiiuons with thr 
li/^ited iinihilieal (N>nl. The umbilical veasels could lie felt as a cord 
(»n the lower Kiirfiu^e of tlie tumor. A convolution of intestinal coils, 
distinctly n><M)^iiiz('<l thnMi^h tlie hernial coverinf^H, could be reduced 
into the alMloniinal cavity, a gur^liuK niunnur being heard at the time 
of rciluction. 

llie (^hild was imm(Mlia(ely anesthetized, the cutaneons ring aboat 
the Imlsi* of the |M'<lieh' was cireumHcrilMHl by an incision, and the en- 
tire hernial wu; and its eoverings were extii*pat(^1. The abdominal 
eavity was then imm(>iliat(*ly elos(*<l by four Hutures paasing through 
the entire thickness of tlu^ alMlominal wall and the small wound was 
c4)V('n'(I with an airoI-atUKsivc plastiT dressing. After an uneventful 
recovtTv Ihc^ cliild was discliar^cd April 11, 1900. 



cess, so that the alxloininal visrcni arc exposed. In these 
cases llu* (M)ns('<|iioiit suppurative jxTitonitis usually brings 
alxnil a ra))i(l and fatal termination. It is only when the 
licrnia of th(» cord is very small, and when the sloughing of 
th(» (M)vcrin<^s is slow enough to aHow the formation of firm 
adhesions between the protruding viscera and the parietal 
peritoneum, that a spontaneous cure is possible. 

From an etiologic standpoint it is scarcely possible to 
se|>aratc the fissure-Iikc; formations of the anterior abdom- 
inal wall from the typical hernia of tlu^ umbilical cord 
which has just been described. Tliey an* situated just 
above the navel, however, and conse(pi(»ntly cannot be des- 
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UMBILICAL SESNIA. 

ignatwl as hernias of tbe cord. The viscera do not pro- 
tnidt; into the base of the umbilical cord, but displace fliis 
structure downward as a whole, as is sliowu in Plate 8. 

The Treatment of Congenital Hernia of the Umbil- 
ical Cord.— In very small hernias of the cord recovery- 
may be obtained without oireration by aiding the process 
which has previously been designated as the spontaneous 
cure. Tliis is done by carefully disinfecting the umbilical 
region, reducing the hernia, covering the hernial orifice 
with a sterile piece of ganze, and supixirting the abdominal 
wall by strips of adhesive plaster, as shown in figures 87 
and 88. 

If the hernia of the umbilical cord is larger, however, a 
cure will scarcely ever be obtained without an operation 
performed at the earliest possible moment. 

The radical operation for liernia of the umbilical cord 
introduced by Liudfora in 1881 had few adherents in the 
beginning, but now has a large series of cures to its credit, 
and these are particularly worthy of note in view of the 
great dangers incurred. In 1900, Hansson published a 
collection of 73 cases treated in the antiseptic period in 
which there wore : 



6 deaths in 11 cases 


treated hy eonservative methods; 


" "3 ■' 


" Mimple lignlion; 


1 death " 5 " 




deaths " 5 " 




7 " "50 " 


" " radical operation. 


Total, n hemiosot the cord with i:i4 deaths, a mortality of 32.8;^ 



This table also shows the different measures which have 
been adopte<l in tiie ojierative treatment of this affection. 
The simple ligation of the pedicle of the hernial tumor be- 
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PLATE R. 

A Sagittal Section off a Newborn Child with Ectopia of the 
Liver. — The livrr, t4)K('tlior with tlie gall-bladder, protrudes through 
a ti.sHiin* ('xt4-ii(iinK fnmi the navfl to the xiphoid cartilage in the 
iiii-<liaii line of tht^ aiitiTior alNloiiiiiiul wall and cauHeH a spherical 
Hwi'lliii^ as lar;;(' iva tlir fist the out4M' eoverin^ of which is formed hy a 
hi lam i liar, thin ti-aiis|ian'iit iiieiiihnine. The inner lamella of this 
iiifiiihraiH' is cimtiniious \\ ith the ]iiiriet4il ]M>ritoneuni. The umbilical 
('(11(1 is uiK>liaii;;(>«I tIin»ii;{hoiit and displaced downward. 



yond tlif (Milancoiis inarpii and tho ))(Tcutun(H>iis ligiition 
(if* lirciis WW wdi'thv of littlo rccumiinondation, since the 
parts lii^atcd caiiiiot Im' seen and tlicro is (xmsc*<jiu*iitly dan- 
p'l' (if incliidin<r jMnMions ol' vis(H»ra within tlio li^turc*. A 
second ohjcction is that th('S(> methods, ovon tlioii^h kuc- 
ccssiul, do n(»t close the alMhmiinal o|)eninjj^. A In^tter 
ojieration is the extrajM'i'itonejd nu*th(Ml omployiMl hy 
( )lshansen, who cuts thronj^h the skin only at a small dis- 
tance iVoni the cntaneons inarpn nn<I dmws l)a(*k tlie 
amnion and the icllv ol' Wharton iVoni th(» lioriiial sac. 
Al'ter the r(|)laceincnt ol' the sac, whitOi is stitcJicMl into 
several folds, the wonnd is closed by a nnndxT of doep 
and su|M'Hicial snlnres. Kven in this nu^tluMl the ()|)era- 
tion is partly don(; in the dark and the hernial <'(»ntents 
cannot he insiH'cted. For this reason the majority of snr- 
jrcdiis perform \\\i\ radical o|H'ration of Lindfors, which 
consists of the following steps : The openinjj: of the hernial 
sac, the rednclion of the contents, the circnmcision of the 
nmhili(;al rin^; close to the entaneons mar<rin, the extir])a- 
tion of the snperllnons portion of the hernial sac toother 
with its coverinp^, and the elosnreof the alxloniinal wound, 
either layer by layer (peritonenni, innsele and fascia, skin) 
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(ir by sutures passed tlirough the eutire thickness of tlie 
alxlonuDu.! wall. 

If the hernia of the iimbilical cord is very large, so 
many viscera protruding that the abdominal cavity is too 
small to allow of their reduction, the outlook is naturally 
verj- bad. Even iu such ca.ws attempts have been made 
to effect a cure by a partial resection of the protruding 
liver (Arndt-Rungc). 

IL THE UMBILICAL HERNIA OF CHILDREN. 
If the development of (he umbilical cord is normal, the 
umbilical ring in the ni'wborn is so sniali that it only 
allows sjiace for tlie passage of the umbilical vessels. 
The umbilical cord sloughs off a few days after birth, leav- 
ing behind a small granulating surface whieli rapidly 
cicatrizes and becomes covered with epithelium from the 
cutaneous margin. The circular umbilical ring can still 
be easily felt, the upper margin more distinctly because 
the umbilical vein is more loosely attached in this situation 
than are the arteries which are firmly adiiereiit to the 
lower margin. Since the umbilical scar is composed only 
of the skin, the transversaiis fascia, together with some 
reinforcing fibers designated as the umbilical fascia, and 
the peritoneum, and only becomes smaller and more firmly 
lAonvd as the child grows, it is readily understood that this 
thin scar may yield when the child cries and lead to the 
development of a hernia. To clearly understand the origin 
of this variety it is important to remember that the unibil- 
i™l hernia of children does not develop UTitil the navel 
has cicatrized. On account of the loose attachment of the 
umbilical vein at the tipper margin of the umbilical ring, 




Fig. 83. — An umbilical hero ia in achild three jenrs and eixntontha I 
ol ii^e: The hernia in nhnuat on largeosa wnlimt iiiulcfiiical in shape. [ 
The akiD oF the amhilicuH is greatly distended and a Biitalt scar te still 1 
ie apon the extreme convexity ol the hernia. 
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the hcmia usiuilly protrudes between this margin and the 



The umbilical lieruta of children usually remaiua quite 
small, and is often so diminutive that it is entirely over- 
looked. In tliGse mildest coses the hemiu, protrudes as a 
swelling, varj'ing in size from that of a pea to that of a 
bean, only during crying or sneezing, and goes back spon- 
taneously as soon as the augmentation of the intra-abdom- 
inal pressure ceases. The umbiliuil hernias as large as a 
cherry or walnut {Fig. 83) also do not usually appear imtil 
the patient strains. It is only in very rare t-ases that the 
umbilical hernia of children assumes still larger dimen- 



When the hernias are small, they are usually spherical 
in shape ; if they liecoine larger, they ordinarily assume a 
conical form. In the beginning the skin of the umbilicus 
is unchanged in form and appearance, but as the hernia 
increases in size it gradually becomes flatter, distended, 
and only recognizable as a small flat scar upon the extreme 
convexity or upon the under surface of the hcniia. The 
tinibilical ring, seen from within (Figs. 84 and 85), is al- 
most always circular and possessed of a sharp margin. In 
tliis form of hernia strangulation is extremely rare. 

The small umbilical hernias frequently undei^ sponta- 
neous cure by the subsequent contraction and complete 
closure of the umbilical ring during the course of the first 
and ki'coikI years. 

The Treatment of Umbilical Hernia in Children. — 
On account of the small siito of thtw hernias, and of their 
tendency to spontaneous cure, operations are but rarely 
necessary. Tlie treatment must be commenced as early aa 



possible, however, in order to kee]) tlie hernial orifit 
closed by an appnjpriate support, and in this manner ai 




terior alHlcitiiinnl wul] ot a uliiM, 
less tlian one year old, a&cct^ 
with an umbilical tieniia. The 
Hitnation of the navel is recog- 
nized hy the three folds of peri- 
toDenm which converge toward it 
from the bladder ; and aa the her- 
nial contents have been removed, 
the interior of the 8ao ia exposed. 
The umbilical ring is markedly 
dilated ; its marf^in is sharp aod 
almost circalar. 



the natural tendency to recovei^-. These hernias are found 
chiefly in children under one year of age, and as all vari- 
eties of trusses are more or leas impracticable at this time. 
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since too iiiiicli pressure is necessary to keep tliem frciiii 
changing their position, other methods of retention must 
be employed. The most appropriate one is the adhesive' 
plaster dressing, which meets every requirement and has 
the additional merit of simplicity. As in the application 
of any other retentive apparatus, tlie hernia must first be 
reduced and the adhesive plaster may then be employed in 
one of two ways. The first method is to make a pad of 
ten or twelve folds of adhesive plaster so that a small disc 
about three millimeters (| of an inch) thick is obtained. 
This disc is then cut out so that it'^ diameter is at least one 
centimeter greater tlian that of the hernial orifice. A pad 
as lai^ aa a quarter will usually be sufficient. The pad 
is fastened over the umbilical ring by means of two or 
tliree 6tri)is of rubber adhesive plaster eight to ten iaclics 
in length. A better method is that shown in figures 86 
and 1^7. Afer the hernia has been reduced, the navel is 
invaginated and the neighboring skin raised up in two 
folds, which are fixed in this position by means of three 
strips of adhesive plaster eight to ten inches in length. 
None of the strips should pass entirely around the abdo- 
men. [At the Hospital for Ruptured and Crippled we have 
for many years employed a strip of plaster two inches 
wide entirely encircling the abdomen. A pad consisting 
of a wooden bntton, IJ inches in diameter and covered 
with plaster, is applied over the hernia. This method has 
given very satisfactory results. — Ed.] If the rubber 
adhesive is of good quality, such a dressing may remain 
unchanged for two or three weeks without irritating the 
skin, and the children may be bathed withoiil loosening 
the strips. Before the application of a fresh dressing, all 




Fig. 86, — Tlie upplicatiun ot an adhesive plashT dresttiiit; fi>r iiiii- 
biliosl bernU : The right hand bos invatfinated the navel and druwn 
the adjaoenb skin \abi two folds ; & atrip of adhesive planter is appliril 
to tliE left side, stretched tightly ncrofci these fulda U) retain tbeni in 
positiu[i, iiLjd sccuri'd ii[k>u the right uide. 









Fig. 87.— The first strip 
hna been applied and two 
overlapping strips, one aljove 
and one helow, have been 
partly adjusted. They are 

iij:..!! the leftside, as 
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or in anthropology from any point of view, will Rnd 
reliable information in this boolc. 

" There have been many bonki puhllnhed upon •ome pheie 

lubjecl hy Dr'!'G^orgc"^fScl'l=lkii'*'The pMlklli,B''Df the 
maBtetpiccM pr Bculpmre wilh phuioarapha of [he TivinK ia 
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f>articlcs of adhesive mu-'it be carefully removed with ether, 
and it is also well to postpone the general bath until this 
time. 

If the children are somewhat older, some of the rubber 
a-iisses (Fig. 88) found in the shops may be employed. 
These tmsseH are made of soft rubber throughout, the 
lemial orifice being covered by a flat rubber pad which 
las an elevated central portion. This elevation must, of 
course, Iw lai^r than the diameter of the hernial orifice, 
io that it does not pmject into tlic licrniiil ring like a cone. 




Fifc', 88. 



in which case it would only dilate the month nfllie hernia. 
The truss is providul with eyelets so that it may be laeed 
at the back. 

The treatment juwt mentioned must sometimes be onn- 
tinucd for a long period of time, since a complete cure may 
l»e expected even after several years. 

The ritdieal operation is indicated if the hernia shows 
no -tendency to recovery in spite of several years of treats 
ment with retentive dressings, and particularly if it com- 
mences to enlarge. The operation is best performed by 
first cutting around and completely removing the navel 



{omphnleclomy) ; tlie liprniiil sac is then extirpute<I aiid tl 
wound dosed like any laparotomy wiiund In the liuea albii,] 
The borders of the recti muscles should be freely expi 
and it is best to pass the sutures through all the layers 
the abdominal wall. The sutures should be introdu< 
from within outward through the peritoneum, the 
muscles and their aiwneuroses, and the skin ; none of 
sutures sliould be tied until all of them have been intro- 
duced. [We believe that better results will be obtained 
by suturing tlio wound in layers. It is seldom necessary 
to operate under the age of fourteen Vfarw. — Ed.] 




in. UMBIUCAL HERNIA IN ADULTS. 
The causes of the development of this form of timbilii 
hernia diifer essentially in their nature from those of 
other two varieties. The umbilical region has attained 
normal degi-ee of firmness, but has secondarily become 
relaxed and yielding. One of the chief causes of develojv^ 
ment is the distention and relaxation of the abdominal 
wall that iKicurs after repeated pregnancies, and the great 
majority of cases of this varit^ty are consequently observed 
in women. Other causes, however, may produce the si 
effect. Increasing obesity, for example, may 
umbilicus to project more and more until it 
distended that a hernial protrusion results. This is pai 
ticularly liable to occur when an obese individual rapidV 
emaciates, since the distended abdominal wall becoi 
completely relaxed by the emaciation. Occasionally, 
antecedent suppuration may diminish the resistance of 
umbilical scar and lead to the development of 
(Fig. 89). While these hernias are small it may boi 
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times be determined that they do not protrude tiiroiigh tlie 
navel itself, but to one side, and this variety has conse- 
quently been called a jarumbilical hernia. This differ- 
ence completely disappears, however, with the increasing 
size of the protrusion. These hernias frequently grow to 
a cunsiderable size, not infrequently reaching that of a 
man's list, of a child's head, or attaining still lai^r dimen- 
sions. They ordinarily have a broad base in the umbili- 
cal re^on and a spherical form which sooietinies becomes 
somewhat conical at the distal extremity of the protrusion. 

The longer the lai^e umbilical hernia of the adult exists, 
the more esfTOsed it is to injurious influences, since the 
coverings consist only of peritoneum, transversalis fascia, 
and distended skin, and the exposed position of the hernia 
favors all sorts of mechanical irritation such as that pro- 
duced by the rubbing of the clothes. The herniated vis- 
cera are frequently adherent to each other and to the wall 
of the sac ; the hernia becomes irreducible, and if the 
inflammatory phenomena continue diverticula are not in- 
frequently formed by the adhesion of folds of the hernial 
sac. In addition to all this, septa may be formed dividing 
the hernial sac into a number of loculi which may be filled 
with fluid and walled off by adherent omentum (Konig). 
It is therefore easily uiidersto<«l that considerable diificntty 
may be encountered in oper.ituig upon one of these large 
umbilical hemia.s. 

Strangulation is not uneommou in the umbilical hernias 
of adults, and, from the reasons previously stated, has a 
graver prognosis than strangulation tK-curring either in 
inguinal or in femoml liernia. Isolated cases mav bo par- 
ticularly complicated by the strangulation of an intestinal 




—A DPini-dingraininatio sectiun tliran(;ti n BtninttHlutcd nin~ 
bilioal hemia in an obeae woiiuui, vrlio Imd suiTered (niiu the uuibilicul 
hernia for the previuoa [ittceu j'eai's. Tlie Eyiupluiiis ot BtiwiKulatiun 
htwl txist«il fur ninu duy.s. When tho hcniioloniy vaa i>eTtm-meA, 
uuchaiiged inl«atiiii! and oiueutiiiu were fi>uud in ttie heininl hou, 
which pusstHaed a iiunil>>;r iit iliverlicala, and it was not until mi 
ntteinpt wua niude to draw lh<< inl«8tine forward that un ititcatiaal 
ouil was found which had pamed into one of thtse diverticnlu und be- 
■■ stmn^lated in Ihia sitiuitiun. Tlio illustration shows a nomhef 
of septa, and in one of the diverticula formed by these srpta is f 
the stmn^lutal intestinal coil. Two of the other divertioala con- 
tained omentum, while the remaining portion of tlie eaa contaiiinl the 
distended aderentand the mllupaed eSerent intestine. A aimilar citse 
htw been dencribed by Riedel. 
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coil witliin a (livLitifiiihim of the hernial sac (Fig. 90), the 
remaiuder of the hernial coiit'ents being tbund in the sac in 
a non-strangulateil condition. [Tlio mortality of opera- 
tions for atrangidated umbilical hernia is fully 60^. — 
En.] 

In the differeDtial diagnosis many aifeetions must be 
considen^l. SoUd tiimois in the umbilical region, appear- 
ing either primarily or as metastatic deposits from a 
primary focu.s which is usually situated in the gastro-intes- 
tinal tract, will rarely cause confusion if they are carefully 
examined. It is much more likely that a subperitoneal 
lipoma in the umbilical region (Fig. 91) will be mistaken 
for an umbilical hernia. It is true timt the umbilicus 
itself iij a scar, and as such contains no subperitoneal 
areolar tissue, but tlie immediately adjacent 6ub[writ0DeaI 
areolar tissue not infrequently grows and forms a lipoma 
which enlarges toward the navel and finally assumes its 
position. If the differential points given on page 62 
are borne in mind, however, it will almost always be pos- 
sible to form a csirrcct diagnosis. 

The Treatment of the Umbilical Hernias of Adults. 
— As long as the hernias arc reducible, abdominal ban- 
dages or trusses may l»e employed, not with tlie idea of 
curing the hernia, but for the purpose of alleviating the 
nymjitonis and preventing the enlargement of the hemia. 
For tliis purpose a pad adapted to the curve uf the abdo- 
men is employed which should have a flat elevation upcm 
ils inner surface in order to exert a firmer pressure upon 
the hernial orifice. It must again be emphasized that this 
elevation roust l)e larger than tbii hernial ring (Fig. 92), 
BO that it cannot form a conical projection into the mouth 
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of the licrniu, StrapM arc fiiateni'il to a immbiT nf boj 
tone u|)(tii tbe outer surface of tlif pad, with which it is" 
liut^klixl finiily about tho abdomou. lu order tu hold the 
pad in position, perineal wtrups must frequentlj- be eni- 
ploywl, wliich are usually very irknoine to the patient. If 
the liemia is irredueibie, and if any contraindication to an 
oi>eration exist», the patient muntt wear an alxloniinat t>us- 
penaory such as that employed fur tlie fto-ealled pendulous 
abdomen. An abdominal bandage lias been described by 




Iloffa, which ])reveiits any diwplaeenicnt and at the stem 
time funiifihcs a good support for the hernia (see also page 
262). Tiie fixation of tliiti dressing is furnished by .two 
metallic supports, similar to those employed in a seoliosia- 
corset, which are molded to fix the crests to the ilia, and 
to these supports is fastened the abdominal bandage, wliich 
accurately corresponds to the form of the individual. 

The radical operation is indicated in all those forms 
in which the hernia is iucreastng in size, and if possible it 
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Rlioiild l)e jierformed at a time wlicu the previously de- 
scribed iiiflanimatdry ehauges have not yet taken place. 
Tlie prospects for recovery, iu reference to the operation 
ill general, to the healing of the wound, and also to the 
development of recurrences, are much more favorable if 
tlie hernia is still Rmail, if it is reducible, and if no inflam- 
matory changes are present. A marked advance in tlie 
technic of the radical operation was made by Gersiiny, 
who suggested opening the sheatlis of the recti and uniting 
the internal borders of these mnacles in addition to the 
customary sutures of the hernial orifice. Since the fibrous 
tissue of the dilated umbilical ring remains, and may easily 
give rise to a recurrence, it is, however, more appropriate 
to jwrform omphalectomy as jjerfectctl by Condumin and 
warmly recommended by v. Bruns. [The more recent 
inethixl, described by Pireoli and by Bluke of New York, 
of overlapping the recti muscles, seems to offer advantages 
over other methods. — Ed.] 

In spite of every pri-caution recurrences are oliserved 
more frequently than in other hernial regions, since the 
fiiuses of the development of the hernia, such as obesity 
and relaxation of the alxlomiual wall from pregnancy, 
continue to exert their infiuenee after the operutiou. If the 
hernia is irreducible or annoying on account of ity size, the 
operation has at least the advantage that an appropriate 
abdominal bandage, always applietl afVer operations upon 
such caavs, prevents ihe reappearance of the troublesome 
sympt4>ms. 

In comparison to the previously described varieties of 
hernia there are others of rarer occurrence, an exact knowl- 
edge of which is of no less importance, particularly in 




i-reiice to the early recognition of strangulation i 
sitimtlo 



OBTURATOR HERNIA. 
An ol>tiirat(tr IiltiiIu is one wliich piisses tlirough tho 
oUiiratur canal nnd iippeur^ ujwn thu antorior eurface of 
llie tliigli. Since the discovery ami first description of 
tliis form of hernia by Ai-naud de Ronsil (1720), a rather 
large number of niiat-s have been rcoordi'd, but the total 
number is eumpui'atively so small that the description of 
individual cmes in htill considered worthy of being pub- 
lished. With the exception of immerous cases in which 
the atTeetion was first recognized at c)])eration or upon the 
[WBtmortem table, the diagnosis has hardly ever been made 
iinh^sH stTflngu lilt ion was present, and this explains the 
fa<'t that Berger c<iuM discover only one obturator liemia 
among 10,000 K(^mia patients who were ordered trusses at 
till' C'c-iitrid Tlim-au of Paris. 



ANATcaiy. 

The obturator foramen is almost completely closed by 
striated membrane, — the obturator membrane (Fig. 93), 
— which is only patulou.s in its upper and outer portion 
where the obturator canalgives passage to the obturator 
vessels and nerve. The upper Iwtundary of this canal is 
formed by the obturator sulcus upiin the inferior surface 
of the horizontal ramus of the pubis. 

The pelvic surface of the obturator membrane ia covered 
by the obturator intemus rauscle, in which there Is a 
fissure, corresponding to the obturator canal, for the [las- 
sage of the vessels and nerve. Tlie hernia, after passing 
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through the obturator cjiiial alongsidf of the vessels, comes 
ill contact with two rigid muscles, the obturator externus 
and the pectineus, and this accounts for the fact that a pro- 
trusion is not visible externally until the hernia has 
attained a relatively late stage of development. The 




Fig, 93. — A Imiiy pf 1\ is m wliicli tlie obturator nienibrnne ^b) tuia 
betii Icll in the riglil oliturator foramen. The ineiiihrane entirely 
Hits the foramen, with the exception of an opening (a) which is desig- 
nated aa the ubtanhir canal. It ib through this opening that the 
ubtiirator hernia e^^uapea, the obtarabir veaaela bdiI nerve being pushed 
bo one side. 



obturator exti-riius muscle arises from the iiuier and lower 
margin of the obturator foramen ; itH fillers an.' in imme- 
diate contact with the obturator membrane and pies 
directly outward to the troehanteric fossa. In front of 
tile obturator externus is the pectineus muscle, whieh arises 
from the horizontal rarotis of the pubis and passes from 
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Fiji. !>l.--Ant«Tior view of nii obturator hernia: A jMirt of tlie \ec- 
tinciisand the ciitirr olitunitor cxtcnius iuuhcU' have l><*t'ii removed, 
<'\|M>siii;: tlif Inhiv ]M>Ivis aiul a ])ortion of Ww. o)>tiinit(>r iiu'iiihruiie. 
'I'lir iiif)}ixijis iiiifl iNH'tiiu'us iiiuncIcs have Imh*!! dniwii a]Kirt, and 
iM'twtM'ii tluMn lit' tilt* stiiin)K4 of thi» femoral vi'hsh'Is. The sat; of 
the n))turatnr licniia hits In'cii o]H'iie<l ami an int-estinal C4>il is 
NTii witliin. a, Poii]iiirt\s li^micnt; h, iliojisoias niuscle; e, femond 
iii'tn\: d, rniioial vriii; <>, s|M'riiiiiti(* conl; f, ii])]K*r Htiini]) of tlie jxt*- 
tiiHMis iinis4ir: ^, Nirtoriiis luiiKch*; li, obturator hernia; i, obtiinitor 
iiii'iiiliraiic; k. add iietor Ioii;^us; 1, h)\ver stiim])of the ]K-<'tineii.s niusele. 

jil)nvr <li>winv:inl mikI from within outward to bo inserted 
into tlic irnnir Im'Iow the lesser tr(H*lianter. The hernia 
itst'irjuid its rehilions to the nei^hl)orin^ niuseles and ves- 
sels Mi'r >hnwn in litrnre !) I. 

'I he ^izc ni' tlie licrniji is nsnally ineonsi(l(»rul>le on 
:ir<(.imi of thr narrowness of the obturator canal, and, for 
the siiiic re:i>on, hernia of the intestinal wall may easily 
drvrluj) ill this sitnation. Owin^ to th(» position of the 
hrriiia Ix IiIikI th<' niusch's, the visible external swelliii<r Is 
Mat aiMl <»l)--<'iii('ly (Irliiird. It is only when the hernia 
attaii]-> a <'<)ii>i(Ici:il)h' >'v/.r that it thins and <Iistends the 
ovcriviii'j- miix'h'-; or juishrs between their in<lividual 
libers; in -inli eans a lar^c protrnsion may develop wliiiili 
extends iij>waid and is nsually re<»arded as a femoral 
hernia. 

SuhjKM'itoneal iijxunas are not ran* in this situation. 

THE DIAGNOSIS OF OBTURATOR HERNIA. 

r'roni what lias been said of the anatomy of the pai*t, 
the (le|)th ol' IIk; hernia |»roteeted by overlyino^ nms(^l(»s 
and the eonsecjiient dillienlty ordia^n(>sis have been suffici- 
ently emj)liasi/ed. There are, nevertheless, eharac^teristic 
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caP4?s in which an exact dia^iiot*is may be madu, althoiigli 
they are usually those in which strangulation is present. 
The most important indication of the presence of an obtu- 
rator hernia is the Howshlp-Roraberg symptom, which is 
produced by the pressure of the hernial protruslpn upon 
llie obturator nerve. Slnwi the anterior branch of this 
nerve, after supplying the gracilis, adductor longus, and 
adductor brevis muscles and perforating the deep fascia, 
furnishes sensation to the inner side of the tliigh as low 
down as the knee, compression of this nerve causes intense 
juiin and sometimes paresthesias which are referred to the 
area supplied by the terminal sensory filaments. A glance 
at the inner surface of the anterior pelvic wall in a case in 
whieli an obturator liernia was present will clearly show 
the relation of the hernial sac to the obturator uerve (Fig. 

85)- 

The hip-joint is frequently slightly flexed iu order Ui 
relax the muscles, and any attempt to change this position 
is extremely painful. If iu addition to this symptom 
there is a flat sensitive elevation in the region of the 
jieetineus muscle and signs of intestinal obstruction, the 
presence of a strangulated obturator hernia may be iuierred 
with a fair degree of certainty. Even under these con- 
ditions the diagnosis is not absolutely certain, since it b 
possible that suppurations proceeding either from the pelvis 
(I^anderer) or fmm tlie peritoneum (Kronlein) may pass 
outwanl through the obturat*ir canal and even simulate the 
symptoms of intestinal occlusion by irritating the perito- 
neum. An obturator hernia may be difTerentiated from one 
of the femoral variety hy the fact that it is situated below 
and intenial to the location at whicli the femoral hernia 
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Fig. !^. — A frontal section through tlie pelvis in a eaae ot □btomtof 

hernia. The inner eurfaee of llie anti'rior pelvic wall is eliown; the 
entire peritoneal lining bus been removed with the exception of the 
portion Bnrrounding tlio mouCli of the obturator bernia. Tlie hernial 
oriQue in below and to tbeinnerHideoI the femortti vein; theobtnistor 
vessels and nerve are in immediate ooutoct with the ueok of the asc, 
being Bituated between this Btructure and the tninHversBlis foaoia. 
n, deep epiBastrio artery; b, Hpermatio artery and vaa deferens; o, femo- 
ral artery; A, femoral vein; e, Poupart's ligament; f, itri nary bladder, 
K, eftoot the obturator bcmin; h, obturator nerve; i, obturator vends; 
k, seminal vesicle; 1, rectum. 

usually miikes its appearance. lu spite uf all these signs, 
liiiwever, tliere are cases iu which lapuratumy is performed 
oil acoouiit of intestinal obstruction, and the prcwnce of a 
strangulated obturator horuia is not rL-coguized until the 
time of operation. 



THE TREATMENT OF OBTURATOR HERNIA. 

Since our present methods do not enalile us to atx^iirately 
diagnose a nou-Htrangulatod obturator h<imia in a laiger 
[R'reentage of individuals than formerly, we can scarcely 
s])cak of a radical o^teration, and hanlly more of a treat- 
ment by me-ans of a truss. It will consequently suffice if 
we consider the treatment of strangulation occurring in this 
region. If a diagnosis of strangulated obturator lieniia 
iias been made, or if there is a suspicion that sudi a con- 
dition exists, an incision should be made in the anterior 
femoral region and tlie diagnosis confirmed. The incision 
for the relief of the constriction should be nothing more 
than a notch, since the obturat'jr artery always lies directly 
against the neck of the sac, usually to the outer side. The 
hernial canal is sometimes so narrow that the strangulated 
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SCIATIC HERNIA. 

intestinal coil cau be drawn forward only with difficulty 
and shows a tendency to slip back into the abdominal 
cavity. In such cases it is best to open the abiiomeii above 
Poupart's ligament, and the intestinal coil can tlien usually 
be drawn out, thoroughly ius^iected, and resected if neces- 
sary, the peritoneal cavity being previously walled off by 
jtacking stei-ile gauze about the gangrenous intestine. The 
operation ia terminatct^l by extirpating the hernial sac and, 
if the depth of the wound will allow it, the closure of the 
hernial orifice by several catgut sutures. 

The results so far obtained in the treatment of obturator 
hernia cannot be said to l>e satisfactory, and this is mainly 
due to the difficulty of making an early diagnosis. In 105 
cases of obturator hernia collected by H. Schmidt, no op- 
eration was performed in 62 patients; 43 cases were »p- 
erated upon with 17 cures, 13 by a femoml incision, 3 by 
laparotomy, and one by a combination of the twfi methods. 
An artificial anus was made in 4 cases, all ending fatally ; 
intestinal resection wa-s necessary in 5 cases, one of these 
terminating iji recovery. 



SCIATIC HERNIA. 
The extreme rarity of this variety of hernia may be 
seen from the fact that Garr6 was able to collect only 1 1 
uudoubted cases observed prior to 1892. It is true that 
a larger number of cases have been published as instances 
of sciatic hernia, but a portion of these must be excluded, 
since they were really perineal hernias. The sciatic hernia 
has received its name from the fact that It jiasses out of the 
pelvis through one of the sciatic foramina. Figure ! 
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shows a lateral view of the pelvis with the greater and 
lesser sacrosciatic notches and the lesser and greater sacro- 
soiatic ligaments which respectively convert these nottilies 
into foramina. 




Fig. 86. —A liit^ral view of the 1 
ligament; b, great saonnci^tio foruint 
a, lesaer sacroBOiatic fomiiieii. 



The larger portion of the great aacrosciatic foramen is 
fillet! by the pyriformis muscle, which arises from th« inner 
surface uf the sacrum and is inserted into the trochanteric 
fussa of the femur. The gluteal artery passes ont through 
the great sacrosciatic foramen above the pyriforraisj while 
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the sciatic artery and nerve emerge tlirougli the same for- 
amen, but below tliis muscle (Fig. 97). The lesser sacro- 
sciatic foramen is filled by the obturator internus muscle, 
which arises from the inner surface of the obturator mem- 
brane and from tlie border of the obturator foramen, passes 
out througli the lesser sacrosciatic foramen, and then turns 
at a right angle to be inserted into the trochanteric fossa. 
A sciatic hernia may pass out from the pelvis at one of 
three places: (I) Through the great sacrosciatic foramen 
alongside of the gluteal artery (above the pyriforniis) ; 
(2) through the same foramen alongside of the sciatic artery 
(below the pyriformis) ; (3) through the lesser sacrosciatic 
foramen. According to GarrS, the most important anatomic 
method of differentiating a sciatic from a perineal hernia 
is by iti^ position above the great sacrosciatic ligament. 
Both these hernias appear externally at the lower bonier 
of the gluteus maximus. In order to avoid confusion, 
GarrS rei^immends tliat only those hernias which pass out 
through the lesser sacrosciatic foramen should be designated 
as sciatic hernias, while the other two, passing through the 
great sacrosciatic foramen above and below the pyriformis, 
should be known as the superior and inferior gluteal hernia 
respectively.' Of these thi-ee varieties, the superior gluteal 
hernia is the most fre<^uent, and an ovary has been founil 
in such a hernial sac in three ii 



' Tbakslator's Note. — Thia clnasifiontioii may seem coDfnsiDR to 
the English mind, liitt its appnrent oomplexily mny 1>e readily ex- 
plained by the differences between Germaa and English anahimio 
nmnenclntnre. Tlie (;hit<al artery of En);ii8h and Amerioan works ia 
known as the Huperior gluteal by the Germans, while the sciatic 
artery is known hh tlie inferior itlntenl. AoDOtding to Gorri'e oliusi- 
fication, the tmiierior gluttal hernia |w>ees ont witli the gluteal arteiy, 
vbile the iuferior gluteal hemia follows tb» sciatic artec;^ 
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F'm. 97. — A lateral view of a wiatic hernia (Hujterior gluteal 
hemiii): The gliiteiu) maximus luiLsc^le lias Ikh'Ii divided and thrown 
hnck, a portion of the glut^^us miHliiis luis Ikth reinoviHl| and the 
hernial siio has l>een opened, exponing an intent-inal coil, a, Gluteus 
mediuis muscle; b, gluteus niaxiiuuM nuuscle; c, gluteal artery ; d, 
gluti'us minimus muHclo; e, Hciatio hernia (superior gluteal hernia); 
f, pyrifonnis muscle; g, soiatio artery; h, great trochanter; 1, sciatic 
nerve. The three muscular l)undlt»s situateil below the pyriformis 
are, from above downward, the superior gemellus, the obturator 
interuus, and the inferior gemellus. 



These hernias are iwiially small, and sometimes so insig- 
nificant in size that no external swelling is visible. The 
largest sciatic hernia as yet observx'd had attained the size 
of a child's head. 

Three of the cases collected by Garr6 had undeigone 
strangulation. 



PERINEAL HERNIA. 

All hernias which protrude through the muscular floor 
of the pelvis toward the perineum are designated as perineal 
hernias, and receive special names according as to whether 
the skin, the vagina, or the rectum is pushed in advance 
of the hernial protrusion. 

The partition between the peritoneal cavity and the 
pelvic outlet is formed by a funnel-shaped muscular mass, 
which passes from the lateral walls of the pelvis to the 
lower end of the rectum and is known as the pelvic dia- 
phragm. The individual muscles forming this diaphragm 
are the coccygous and the pubic and iliac portions of the 
levator ani. The urogenital tract passes through the pubic 
portion of the levator ani muscle and a narrow slit is not 
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ii]t'rci|in'iitly f'-uiiul hftween the iliac portion of tin; levator 
atii anil iliu coirygi'us. The simce in tlie jiiibiv portion of 
the levator ani for the passage of tbc urogeuitul tmct U 
bridged over by the urogenital diuphragui, tlie foundation 
of wliieb is the deep transverse perineal muscle. The 
upi^r and lower surfaces of the pelvic diaphragm arc cov- 
ered by the »uperioi' and inferior fascias of the j>elvie dia- 
phragm respectively. The space below tlie pelvic dia- 
phragm, between it, tlie skin of tlie perineum, and the 
tuberosity of the ischium, is known as the ischiorectal 
fossa, and is filled with loose areolar tissue about the lower 
end of the rectum. Every perineal hernia must pass 
through the pelvic diaphragm, eitlier betwei'U the coccygeus 
and die levator ani muscles or between the fibers of the 
levator ani. The hernia then passc>3 downward in the 
ischiorectal fossa (Fig. !>8) until it causes a protrusion of 
the skin of the perineum {jHTmeal liernia). The hernia 
may protrude t«>ward tlic rectum [iMnl hernia), Uty/arA 
the vagina (wu/iiuU hernkt), or t«iwurtl the posU^rior portion 
of the labium majns t^ pudendal heniin). 

According ti) Ebncr, who publislied a mouogmph upini 
perineal heniia in 1887, the main requisite for die devel- 
opment of this variety \a a congenital low position of tlie 
{Ktntoncid fold in the space of Douglas — the rccto-vesieal 
fold in the male, the recto-uterine fold in the female. 
Althuiigli the <)pjHi«it« opinion is held by eJ.Ttain authori- 
tien, Elmer denies that a laceration of the iwrineal muscles 
by an injury, such us a fall from a height, vau exert any 
influence upon the development of this hernia. " A 
traunm or gross mechanical lesion is no more able to pro- 
duce a perineal hernia than is a lissure iu tlie levator aui 
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Fig. 98. — Diagrammatic frontal tH'ct-ion through theitelvis, exposing 
the rectum (a). The pelvic diuphmgm (h) it< Hceii iNuwiug from the 
inner surface of the true pelvis to the h>wer end of the rectum. This 
diaphragm is perforateil on one side )>y the protnision of a hernial sac 
which is still situated within the iHchiortrtal fos^m. a, liectnm; b, 
pelvic diaphragm; c, parietal peritoneum; d, sac of a ^KTineal heniia. 



alone ; a congenital or pre-existing [K*ritoneal fold is iico- 
esssary in all cases. If a mechanical lesion occurs, it may 
cause either a st'paration of the pre-existing fissure in the 
levator ani, allowing the intt^stine, which already rests 
upon the pelvic; floor to protrude, or it causers the hernial 
sac, which has already protruded through the levator ani, 
to become filled with intestinal coils." At all events, it 
will consequently he seen that such an accident may exert 
a deleterious influence ui)on the hernia. 

A perineal hernia may appear in any of the following 
forms : 

1. In the male the hernia descends betwetm the blad- 
der and the rectum and causes a protrusion of the skin of 
the perineum. 

In the female the hernia develops between the uterus 
and the rectum, and appears either near the anus or in the 
posterior portion of one of the labia majora. Sucli hernias 
appearing between the anus and the tuberosity of the 
ischium will consequently protrude externally, like a sciatic 
hernia, below the lower border of the gluteus maximus. 

2. The hernia pn^trudes toward the rectum or vagina 
and pushes one of these structures in advance of it, so that 
a prolapse of the organ occurs (the prolapse hernia of 
Rose). In this manner a rectal hernia (Fig. 99) or a 
posterior vaginal hernia may arise. 




Fig. 119. — A aemi-diaKnminiatio snj;itl<il fteclion of a iiiiilu pi^lvia 
revealiuf; a iieririinl lii^rnia (a prolajMe liemiit of the rmtom)- Hie 
prolnpeFil rt«tiini (a) luts lircii partly ont open anil thr recto-veHJcal 
Hpaoe hufl Ix-en ilisU^iiiled l>y the doHijivant iirolrnHinii n{ » Inr)^ 
liemial sac (b) whioh I'onUiiiis n uoiivolutiori ul iiiU^tiual oi>ila. 
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3. In the fonialo the {K'ritoiunil pn)trusion may occur 
ill the s|>aco lH»t\vi»en the uterus and the bladder, so that a 
pn)hi{)se hernia o( the anterior vaginal wall (anterior 
vaginal hernia) is pnKluetHl. 

In luldition to thesij completely develojKHl forms of 
|K»rineal hernia, incomplete forms also (K?cur, since the 
hernia may remain in the ischiorectal fossa or protrude 
towartl the bladder without causing a visible external 
swelling. Hernias are also ohserveil in the perineal 
region which }>rotru(le through the seal's resulting from the 
sacral openition for the removal of the rectum ; these are 
called sacral hernitus by Hochenegg, who has described 
several such ciu<es. 

A perineal hernia may attain a considerable size. 
Hager, for example^, described one cast*, the hernia pro- 
truding alongside of the rectum, the longitudinal diameter 
of which was al)out 48 centimeters, while the greatest 
transverse diameter was about 24 centimeters. Hernias 
of such dimensions are, of course, extremely rare. 

The diagnosis of perineal heniia is of great practical 
importance, for it is clear that disastrous consequences 
must ensue if such an apparently harmless rectal or vaginal 
prolapse is supposed to be due to an abscess or to a polyp. 
It has happened that such cases have been either incised 
or ligated, according to the nature of the supposition, and 
the intestine has either been opened or completely con- 
stricted by a ligature. In addition to a careful considera- 
tion of the general symptoms of hernia, the presence of a 
gurgling murmur upon reduction should be particularly 
sought for as a sign of the presence of an intestinal coil. 

The performance of the radical operation is made most 
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difficult by IIil' deep pitsitiim nf the hernial orifice ami hy 
the n-liiXiitioD uf the pelvic diaphragm. Recnixis nf siieli 
operations are estreniely scanty at the present time. 



[INGUINO-PERINEAL HERNIA. 
There la another variety nf hernia, which Sultan does 
not mention, and which, in fact, ia seldom descrilxHl in any 
of the text-books on liemia — namely, iDgiiino-perincal 
hernia. This name I have used in describing a hernia 
atisooiated with inal-desceut of the testis. I have (ibserved 
six cases of testis in the perineum, in fonr of which there 
was an as-sociated well-developed hernia, the latter follow- 
ing the coarse of the ttatis and api»earing in ihe perineum 
ratlier than in the scrotum. In one of these cases which 
I have reported, the hernia waa the nize of a cocoanut and 
the testis very small and ill develoi>ed. In this ease the 
testis, together with the entire pouch, consisting of sac and 
skin, were removed and the wound closed in three layers. 
The patient remained well for three years and thou di>ath 
result**! from drowning. In the other three cases the 
testes were apparently fully developed, and in these caBes, 
by preserving a sufficient amount of peritoneum, it was 
jwssihlc to make a perfect tunica vaginalirt. I then formed 
a new poudi witii the linger in the hitherti) empty senitnm, 
into which the testis with its new tunica was ti-iuisplanted. 
The patients made a good reetivcrj' and have remainwl 
well up to the present thue. — Ed,] 




DIAPHRAGMATIC HERNIA. 
Strictly spoaking, tli« majurity of tim mi-ciilleil diaplirag 
mutic lieraios liliiiiiUI nut bo domgnatoci as such if w 
adhere to our origiual definition, lu^Mirdiiig tit wJiicli ever 
abdomiiiul heniia must Imvc u Kac. Tlic detailed coUec 
tions (if cases given us l»y Lacher (188(1), Thoma (1882) 
and Grosser (lfi99) sliow tliat tlie great majority of thea 
Bo-called iieniiiu have nw sacs; in Groaser'n collection of 
433 cascH, for example, only 4(1 hud men. The diaphrag' 
matic hernias ditler from ordinary liermas in still anothei 
respect, since they are congenital in the majority of case! 
antl are dei)endent upon an arrested development of th» 
diaphragm. Wo may consequently differentiate the fol- 
lowing varieties ; 



Tnie iliaphi-iigmatie hernia (with a sac); 
False ■' " (without a sae) 

Congenital " " (true or false) j 

Acquired " " (true or fUlse). 



I 






According to Cmveilhier, whose view is supported hy 
Thoma, another pntljologic condition, usually designated 
as diuphrugraatic lieruia, would be better describcKl by tht 
term "diaphragmatic eventration," Thin is produced by 
a marked protrusion of the attenuated luft half of the dia- 
phragm into the left thoracic cavity. " In this manner a 
.sac is formed consisting practically of connective tissue, 
which fills a lai^e part of the thoracic cavity and looks not 
unlike an actual lieriiiid sue" (Thoma). 

The diaphragmatic hernia mostly afibcts the left side, 
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Fi^. 100. — A view of the inferior sarfacc of the diaphraf^ : a, 
Steniul iK>rtion ; b, lissiiri* lH*tw(>('ii the sternal uiul costal portions ; 
0, costal ])ortioii ; (I, ceiitnil toiuloii ; e, inferior vena cava ; f, esopli- 
agun ; ^, lumliur ]M>rtion ; h, fisHure Ix'tween the lanil)ar and costal 
portions ; i, aorta ; k, ])soiis muscle ; 1, quadrutus luiuborum muscle ; 
ni, svni]Mitli(*tic trunk. 



phmpn may exist an<l the alMloiiiiiial viseeni arc situated 
within the thonieie eavity at birth or enter it during extra- 
uterine life ; a h(Tnia aecjuiriil later in life may ])iis8 through 
one of the previously mentioned fissures, probably favored 
by a traumatism which has led to a dilatation of one of 
thes<» fissures. Still another i)oSvsibility is furnished by in- 
juries of thedia])hra<^m from punctured or gunshot wounds 
or even from a contusion ; if the diaphragm is completely 
perfbrate<l, a diaphragmatic hernia without a sac results, 
while if it is only pcnetratnl, so that the j>arietal i)critoneuni 
remains intact, the diaphragmatic hernia is provided with 
a sjic. Tlie following figures, furnished by the collections 
of Thoma and (Jrosser, give an idea of the relative fre- 
(|uencies of the different varieties of diaphragmatic hernia. 
Of 4o'l diaphragmatic hernias there were : 
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In spite of the considcrabh^ number of diaphragmatic 
hernias wliicli have been reported, tlu? diagnosis has been 
made in the living scarcely more than six times. Ijeichten- 
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stern diagnosed one case corrpctly, and qnite recently Hirsch 
had a tase in wliicli the diagiiosia made by a physical ex- 
amination was confirmed by skiagraphy in a most interesting 
manner. 

As the stomach ia very frequently displaced into the 
thoracic cavity, gastric dislnrbancea play the chief rOle in 
the symptom-complex. The patients complain of gastric 
pains which appear after eating and radiate to the thoracic 
region. Tliese attacks of pain alternate with i)eriods of 
comiMirativc good health, and are to be partly referred to 
the temporary occurrence of strangulation. 

A clear note like that of intestinal .tympany may be 
demonstrated by jwrcusaiiig the affected half of the thorax, 
and is particularly distinct if the stttmaeh is inlliited or if 
air is pumped into the intestine through the anui<. Aeconl^ 
ing to Hirsch, a liigh position of the diaphragm may he 
excluded by the more marked pnttmsion of the affected 
side of the chest. In the owlinary left-sided diaphrag- 
matic hernia, the displacement of the heart to the right is 
so characteristic tliat the possibility of the existence of a 
diaphragmatic hernia should be Iwrne in mind in every 
case of isolated dextrocardia. The more viscera in the 
thoracic cavity, the greater the compression exerted upon 
the heart and lungs ; and in those hernias which develop 
suddenly, particularly the traumatic variety, death may 
occur at once or very quickly, being precedeil by symp- 
toms of violent dyspnea and marked cyanosis. Under 
certain circumstances, individuals with diaphragmatic 
hernias may reach an ailvanced age, liut they are always 
in danger of having a litmngnlation from any kind of 
excessive exertion. 




Fig, 101.— A newborn child with a true left-iided oongenitel ilia- 

phrBgnintic hernia. At the uiitupsy, perfomied at the Pathulogic 
Inatitatent GuttitiKeti, the hernial Hau, which whh lialf tlie nize ot a 
fist, was fOQDd U^ ctiiiLaia the stomach, the spleen, anil the greater por- 
tion ot the small iiik'stiiie. A flngcr oonld be vomFortuhly passed 
throngh the defect in the djophrafpn, whioh was oitnated about tj 
oentimetera to tlie li-Ft ot the esophageal opetiiti^. Tlit! cecnm and 
ver[iiiforni prucctts were tonnd at the felt side oF the vertebral colnnm 
OOFeriiig the left kiduey . 




Fig. 102.— A nuwborn child with a lalne leFt-sided congenitAl dio- 
phnt^natia hernia. Ttio defect luvolved the puelerior uud iaferior 
port ot the left hulf «( the diaphmi^i and woa limited to the Diuscular 
iwrtiou. It was circular in xhape, had a itmuuth edfj^, and was abont 
ii oentimetetB in diameter. Tlie liemial ooiittnts consisted of the 
liver, all of the small intestine, and tlic greater portioD of the largu 
sitb the oecani oud venuitorm prooeao. 
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In addition to the stomach and colon, omentum, small 
intestine, liver, diiodeniini, {)ancreas, spleen, and kidney 
have also been found as contents of a diaphragmatic 
hernia. 

Up to the present time, treatment has been instituted 
only in stnuigulated diaphragmatic hernias. Under such 
conditions a hiparotoniy has been performed, the viscera 
dniwn back into the alxloniinal cavity, and an occasional 
recover}' obtained. It has rejieatedly happened, however, 
that the strangulated diaphragmatic hernia has not been 
found in spite of the performance of laparotomy. If the 
diagnosis of a stningulat<^d diaphragmatic hernia has been 
surely made, Perman suggests the exposure of .the hernial 
orifice in the pleural cavity by making a horseshoe flap out 
of the thoracic wall ; sufficient space may be obtained by 
resecting the ribs to allow of thorough inspection, reduction 
of the hernia, and suture of the hernial orifice. To the 
best of my knowledge, this suggestion has not yet been 
practically tested. 



VENTRAL HERNIA* 

All of the hernias appearing on the anterior abdominal 
wall, with the exception of the umbilical and the inguinal, 
are designated as ventral hernias, and these are subdivided 
into the median ventral hernia, or heniia of thelinea alba, 
and the lateral ventral hernia. 

HERNIA OF THE LINEA ALBA. 
Although the importance of this variety of hernia, first 
described by Garengeot (1743), and made the subject of an 



7SSTSAL BEBNtA. 

excellent description by A. G. Ricliter, of Gotthigen 
(1785), was early rec<^nized, it did not receive general 
attention until duriug the last twenty or thirty years. The 
description of these hernias is inseparably connected with 
a consideration of the subperitoneal li[)onias, which ehow a 
marked predilection for tliis location, because they may 
easily Iw mistaken for hernias and because both a hernia and 
a lipoma may coexist in thia situation. These hernias are 
far more commonly observed above the umbilicus, midway 
between it and the xiphoid process, than below the umbilicus, 
and this is due to tiie anatomic stnieture of the linea alba, 
which is formed by the union of the layers of aponeurosis 
in the median line of the body. The connective-tissue 
fibers from both sides interlace and form a dense network 
with lozenge-slia|)ed interstices. The linea alba which is 
thus formed becomes broader as it passes from tlie xiphoid 
curtilage to the umbilicu.s, and is rather thin in tliis situa- 
tion, while below the umbilicus it becomes narmwer and 
at tlie same time increases in thickness. The hernias 
appearing above the navel are also known as epigastric 
hernias. Those hernias which occur immediately to one 
side of the median line are also included under tlie desig- 
nation of hernias of the linea alba, since they do not 
exhibit any clinical differences from this variety. The 
frequency of epigastric hernia is shown by the statistics of 
Berger: In 10,000 patients with hernia bo found 137 of 
the epigastric variety; 117 of these were in males over 
fi fteen years of age, 1 2 were iu females of the same age, 
and 3 were in boys and 5 in girls who were under fifteen 
years of age. 

It has previously Ijeen mentioned that subperitoneal 



252 HERNIA. 

lipomas (Fig. 103) are of frequent occiirreDce in tliis situ- 
ation. The exact ratio wliich they liold to true heroias 
may be learned from the series of cases collected by 
PIogcT, who found that in 77 eo-culled eiiigastric hernias 
only 46 were true hornias, the remaining 31 cases being 
lilHimaa. The lipomus vary in size from that of a pea Ut 
that of a hen's egg, although they rarely attain the latter 




Fig. ion.— A NiibiH-riliinciil lipoma reHeinbliiiK an eiiigustric hernia 
BituatxKl midway lietweeu tli» umbilioua and the xiphoid curtilage. 

dimensions (sec also Fig, 42). The fissure in the linca alba 
through which tlie lipomas protrude in almost always trans- 
verse; this is best observed in small lijwmas, since the 
increasing size of tha tumor must cause tlie orifice to dilate 
and assume a more or less circular outline (Fig, 1 G). It 
occasionally happens that several such lipomas are situated 
one above tlie other. The diastasis of the recti muscles 
which is not infrequently encountered has no more to do 
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with an actual hernia than has tlio snpra-uinltilicul even- 
tration ' wliicli was repeatedly found in children by Ber- 
ger, and we may consequently omit its eonsidenition. 

\i was formerly enpjioaed that the stomach was very 
frequently found within the true hernias, since the patients 
ciimpkin particularly uf gsistric disturbances and because 
the tumor is usually situated in tlie gastric region, but wc 
have previously learncil (pages 44 and 48) that these dis- 
turbances may be reflcxly produced by traction upon the 
peritoneum. Aa a matter of fact, tiiere are only a few cases 
in tiie literature in which the stomach has been certainly 
demonstrated as the contents of such a heniia ; the hernial 
sac usually contains omentum and, more rarely, a coil of 
small or large intestine. If the bomial sac is empty, it is 
ui^ually very small and connected with a subperitoneal 
lipoma. 

Figures 104 and 105 illustrate a particularly rare ease 
of straugulated epigastric hernia. The hernial protrusion, 
almost as large as a man's h<:'ad, was sitiuili-d above the um- 
bilicus somewhat to the right of the median line. All the 
signs of strangulation were present, and at the herniotomy 
thesac was fotmd to contain strangulated omentum in which 
a malignant tumor was present. 

In very rare cases congenital apertures in the linea allia 
may have Bomething to do with the development of epigas- 
tric hernias (Coo|)er), and it may be said in a general way 
that the same causes which are active in the formation of 



' " Sapn-nmhilicAl eventration is oluuwjUriMtl by the protniaion lA 
the siipnt-amUilical pcriuinctiiii and the nhdoniinsl viscem through 
the inU-rspooe Ix-Iweeii the recti tiiiisclea uhen the child cries or when 
It fleies the thlgha npnn the nbdomeu " (Berger). 
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beea made by the various contributors to keep 
pace with this progrexx. The section dealiag; 
with the Cential Nervous System has been in 
large pjft rewritten; while a brief pmeclalioQ 
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H ol H patient with a xtraiif^litteil epigastrio 

Fig. 10.5.— A lateral view of the saiiin patient. Tlie patient waa 
Uty-oue yeara of iifje and for the past eight jeara ho<1 hiul an irreduci- 
ble epigastrio hernia aa large as a goose-egg. Six duya before her 
admiaaion to the anrglisnl clinic at Giittiagen the hernia suddenlj in- 
creaaed in size and caaBed violent pain. Since this time alieulute con- 
stipation existed and there waa [mjuent vomiting. 

The examinatifin of tlie unfortunate woman revealed a tumor Imme- 
diately above the umbilioua, almost as large as a man's head, which 
extended on both aides of the median line and particularly toward the 
right side. The overlying akin was red, thickened, and adherent. 
Thetnmor was very sensitive to preasureandgaveadull note upon per- 
cussion. The unibilious was unchanged and sitiiated upon the left 
side ot the Inferior Hurfuoe of the tumor. 

At the operation, which was immediately performed, the inoiaiou 
into the hernial sac gave exit to a bloody hernial Quid and exposed a 
large maas of abnormal omentum. After the hernial orilice, which 
was live centiniet«rB (two iuohee} in diameter, hod been enlai;ged by 
an incision the omentum was ligated in sections and extirpated. The 
BOO was also removed and (he alKloniiiuiI wound closed with iiiter- 
ru|i(ed ulk sutures, which were passed through all tJie layeni ot the 
alKlominal wall. 

Mtoraaoopic examination showed that the extirpated mam was a 
malignant omental tumor, partly of alveolar structure, which had 
originated in the perlU>neal etidothelinm. 



other hernias miut exert an infiuenoe in the development 
of this variety. A particular influence is assigned to 
trauma by many, and in certain cases this cannot be dGnie<1. 
It is tjuestionable whether a single trannia can ever form 
a heniial sac. It is much more probable that a small, un- 
recognized lipoma draws the j)eritoneum out into a funnel- 
shaped divertlenlum bo that the hernial sac is already 
formed when the traumatism occurs. It will be readily 
uuderbtood that such a pre-existing sac may suddenly be- 
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Fig. 106.— Multiple Intera! vcntml homiaa. This pati^ut i 
thirty-nine years of b^ and hail Ituriie five oliildren witliuiit exhibiting . 
Any sbiiormality lA tlie abdominal wall. At about the fuurtb or fifth 
month of the aixth pn^nanoy alie fell and Btmok her abdomen ajjainot -I 
a pilo of rubbish. Soon after this accident slie nntic^d the appearance 
of an umbilical hernia. After the birth of the sixth child the am- 
bilicsl htrnia gradually enlarged ; it was no longer rednoible and was 
finally operated upon. About eight weeks later she canght Cold, and 
tiie coughing caased a new hernial protniHion a1>ove the scur resulting 
from the operation. Khe was then operated upon a aeoond time. She 
again became pregnant, and during and after this pregnancy other 
hernias developed at several looaticina in tlie alHlominal wall. 

^hen tlie patient viae Kiamined at the snrgical clinicat Gottingen, 
She had a moat marked pendulous abdonien and a linear operative scar 
which comnienoeil aliove the umbilicus and extended downward in the 
median line for a distance of 12 ocntiraetera |4j inches). In addition 
to a difTuae protrusion of the upper portion of the operative scar and 
of the r^ion immediately above it, three shurplycircniusoribed lateral 
ventral hernias were obiwrved. The flrnt of thuae was as large as a 
child's head and situated upon the right side ; Its contents oould be 
reduced, a gurgling murmur being heard at the time of reduotioo, and 
thrcEi or four fingers oould be comfortably introdnoed into the hernial 
oriDoe. The second hernia wns below, and the thin) to tlie left of the 
operative aoar. The latter two hemiaa were only half as large as Hbo 
Qntt ; they were readily reducible and their hernial oriHoea were laige 
enough to admit one or two fingera. 

come enlarged and filled witli viscera by an injury which 
produces an excessive tension of the anterior abdomiaal 
wall and, at the same time, a violent augmentation of the 
intra-abdorainal tension. It is wortliy of note that the 
epigastric liernias developing without preceding injury are 
usually observed in strong healthy men in the prime of 
life who do the heaviest kind of work. Vok-kers baa re- 
cently laid jiartioular stress upon this fact, and regards the 
(treauous occupation as the chief cause of development of 
hernias. The coutinuoua heavy work is supposed to 
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^^^H Fig. 107. — IlEmin of a \xar after lupurolom)'. TbU patient was 

^^^B tweaty-[oar yeots ot agt^ and tuul liail her Temiiforni jirooeHs removed 

^^^V on account tA reourriiiK attiuik.t ot Rppendioiti!!. About six nionthx 

^^^1 lsl«r three small herniiu developed at the Hi(«e ot the stitoh-holes i 

^^^H Ihuy varied in hjko from that of a Iiazoluut to that of a walaat, two 

^^^H being to the right and one to the left of the operative acar. 
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act as a series of slight traumatisms, by which the sol- 
idity of the linea alba is iiii[)airGd until one of its meshes 
is sufficiently dilated to allow of a protrusion of pcritoneuin 
or of the escape of a smalt subperitoneal lipoma. 

A hernia of the linea alba sometimes causes indefinite 
dragging abdominal pain, which, though occasionally re- 
ferred to no particular abdominal organ, is more often 
definitely localized In the gastric region, Tliia symptom is 
usually demgnated by the jjutiGnt aw " a pressure in the pit 
of the stomach," but it may bo bo severe that tliey speak 
of " violent cramps in the stomacli." Anorexia, eructation, 
and vomiting arc also frequently observed. All of these 
symptoms may be concomitant with and yt-t not dependent 
upon the praseni^e of a hernia of the Hnea alba or of a sub- 
peritoneal lipoma. It frequently happens that a eubperi- 
loneal lipoma is found by chance in individuals to whom 
it does not cause the slightest iuoonvenience. A nio.'it care- 
ful examination of the stomach should be made in all such 
cases, however, since it is po^ible that the symptoms are 
due to a graver disease, and that the subperitoneal liponm 
is only an accidental and irrelevant concomitant. 

The radical operation is practically the only treatment 
to be considered, since completely reducible hernias of the 
Hnea alba are very rare, and because it is most difficult to 
construct and apply a truss that will not become displaced. 
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FiK- lOB. — Petil'a trianglo unA Bmun's Rpace : a, LHtitmmnH dtu^ 
miuclii i b, external oblique luuaolci o, Braun's apaou ; d, Pi.<tit'» trl- 
Mgle ; e, gluttons maximua miucle. Upon tliu lc(t siile tliere whh nisn 
Ml Opening analogous U) the one upon the right (o). This lett-Hiileil 
Opening gave ptueoge to a lunibur hernia, while the one upon the right 
Bide viaB empty. 



£veii tlioiij^Ii the case is apimn^ntly miltiin^ more thiui a 
Bimple siibporitoiienl liiHiiita, it is always best tci iipen tlw 
Bbclomiiiiil cavity, sint-e ttiis is tJic only asrlain method of 
determining whether the li])onia has a Hmall hernial sac 
behind it in which a tip of" omentum may be adherent, 
If such a condition hIidiiM exist, the Fiymptoms will not 
disup[>car until the iidhesiun has been broken up or the 
pifce of omentum liguted. The operation ia completed by 
the exact closure of the alxlomiiial wound, which is host 
attained by passing the i^iiturcK through all ttic layers of 
the abdominal wall. 

If the lipoma is extirpnteil without opening the al)dom- 
inal cavity, the edges of the truusversc slit in the linca 
allta should be approximated with one or inure sutures 
before the cutaneous wound ts closed. 
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LATERAL VENTRAL HERNIA. 
A lateral ventral hernia may appear at any situation in 
the lateral abdominal wall, but it nevertlieless has its seats 
of predilection. One of these i^ at the ecmihinar line 
(Ihiea aemidrcutaris Spigdif) which marks the insertion of 
the transversalis muscle into its aiKineuroais (Fig. 5). 
These hernias most frequently appear between this line 
and the outer border of the rectus muscle (Fig. 106). 
Next in order of frequency is the lateral region of the 
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alKiiimeu, and in very rare instances tlieeu hernias liavo 
been observed to the outer side of the semilunar line or in 
tlie lower portion of the aponeuroses of the oblique 
muscles. 

The most important factor in the development of lateral 
ventral hernias is the marked distention of the alxlominal 
wall which may be produced by rejieated pregnancies, by 
ascites, and by rapid emaciation in very obese individual!*. 
Traumatisms which have priKluced a subcutaneous lacera- 
tion of the muscles may lead to the formation of hernias, 
as may also the distention of the scars which n-sult from 
[lerforating wounds of the alxlominat wall or from ojKjra- 
tions {Fig. 107). 

Strangulation is occasionally observed in lateral ventral 
hernias, but it does not dilfer fmm stmngulation occurring 
in other situations. 

The operative treatment of large ventral liorniaa prom- 
ises but little, since tlie causes which led to the devel- 
opment of the hernia are eijuaily active after the operation. 
Tiie conditions are different in the mode rate-si ze<I hernias 
of scars in young individuals. In the majority of such 
t«ees a jtermanent cure may be attained by tlie extirjutjon 
of the Bcar and by the exact suture of tlie alMlominal 
wound, wbieb should Ik- jierformed layer by layer, as is 
the case in all laparotomy wounds not made in the median 
line. Two layers are usually sufficient : the first set of 
sutures are of catgut and are passetl through the peritoneum 
and the entire thickness of the alHlominal muscles and 
their aponeuroses ; the second set of sutures approximates 
tlie edges of the cutaneous woinid. 

The treatment by means of a truss nuiy lx> easily uirrii^ 
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out in the majority of small ventral hernias, and particu- 
larly in the hernias of scars. A flat {md should be 
employed which n^sembles those used in umbilical hernias, 
(t<mk1 results do not follow the use of trusses for Iarg< 
hernias in individuals with ]K^ndulous abdomens, and it 
such cases some form of abdominal supporter must hi 
employed (page 228). In the case illustrated in figun 
106 an abdominal supiK)rter constnicted by Mahrt and 
Homing, of Gottingon, was most satisfactory. The most 
im[K)rtant part of the sup|>ort was an elongated quadrilat- 
eral frame made of steel strijxs, which was so applied thai 
the long sides were situated immediately to either side of 
the spinal colunni in the lower dorsal and lumbar region, 
The frame was well padded, and to its upper extremity 
were attached two padded stra[xs, the free ends of which 
were passed around the shoulders and buttoned on the 
frame. Tlie actual suspensory was provided with foui 
straps upon each side which were fastened to the sides of 
the steel frame. The entire apparatus was so oonstructed 
that it could not be displaced and the pressure was sc 
evenly distributed over a large portion of the vertebral 
column and the shoulders that it caused no annoyance 
whatever. 

LUMBAR HERNIA* 

A lumbar hernia is one Avhicli makes its appearance in 
the lumbar region. Since Bmun (1879) critically studied 
and analyzed the previously known cases of lumbar hernia, 
29 in number, and from his own observation pointed out 
a new path by which this variety could develop, a series 
of individual observations and also a number of collections 
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(Gr.ingo and Boeoiwlonk) liavt; been piiblislieii ujxiu tiiis 
SLibjeot without causing any actual cliauge ia the funda- 
mental views established by Braun. 

In the dissection uf the posterior lumbar r^iou (Fig. 
108) a triangular space (Fig. 108, d) ia found in a num- 
ber of cases which ia known as tlic triangle of Petit. This 
triangle is bounded liy the crest of the ilium, the latissimus 
dorsi muscle, and tlie external oblique muscle ; its floor is 
formed by the internal oblique and transversalis muscles 
and by the transversalis fascia. This triangle uf Petit 
was the only known or even suspected site for the escape 
of a lumbar hernia ; at the present time, however, we are 
foroeii to iK'iieve, from a largo scries of cases, — 51 iu tlie 
coUectious of Grange and Bescndonk, — what Brauu was 
able to state in his time : namely, that jMtstinortem exam- 
inatiou and exact dissection have never yet irrefutably 
proved that Petit's triangle formed the hernial orifice in 
any cnse, A similar statement may be made in refer- 
ence to the muscular aperture described by Gryiifelt and 
Ijesshaft. Just al>ove Petit's triangle a weak place is 
rather frequently found which is covered only by the 
latissimuB dorsi ; it is l>ounded anteriorly by the external 
oblique, posteriorly by the iliocustalis, above by the serra- 
tus posticus inferior and the end of the twelfth rib, and 
below by the internal oblique. Lesshufl named this space 
the superior lumbar triungle, and believed that it must l>e 
considere*! as one of the lix»tionB at which lumbar hernias 
made their aji[)earanoe. No absolute proof has as yet been 
fumishetl that a hernia has ever protruded through this 
space, and au extenial examination in the living subject 
(Uayer) fiiiU to demonstrate such complicated anatomic 
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details. On the coiilrary, Braun, in an iiutopsy 
an iudlviiliial witli u Ict't-Hidttl lumbar licruiu, wiis able t 
clenionstniU; ii lieniiul oritioe (Fig. 108, o) situateil in tlio 
tense filx^rM of tlic lallKwinius iliii-si, anJ as &o ittialogoiis 
o|M!iiiiig alnioHt a.^ large in size wus found upon tliv ittliiT 
r^idc, lit; regardtnl Uiin o[>cninga-s a cungcnitjil preclisposi- 
tiuii to a liernla. Hinw then HtitchiuHon and Wyss have 
botli had an opiwrtnnity to carefully study a case of lum- 
bar hernia at ant*i|wy : in tho first uf those ttoscs the hernia 
pasflpd throng}] tlie a|NmeiiroHifi of the transvorsiilisund tlic 
lattssinius ilorsi, and tlic herniiil eontent^ consisted of de- 
seending cKiInn and <-<n\^ of Riiall intestine-; in the 
second cane tlie hernia ewaped tlirongh an aperture , 
the cxt^Tnal oMiiiue, iiitcnial iihliqiie, mid tnmHven 
muscles, and the sac contained tlie ascending eolon, 

In luldition to the previously mcntionctl ])osKil>ility of a 
congenltui |)iY'disposJtton and of injuries of tho liiniluir 
region pnxlucing lacerations of the muscles, eupjiuratiun^ 
in the iii'igliborliodd of tlie erest of the ilium exert quite 
:in iiiHin'iiei' iiimn the development of the lumbar liernias. 
In (he niaji>nty of tlie cases which have been carefully ex- 
amined it liuH lieen found that the hernia ap|>eare(l at the site 
of a preceding suppurating fistula, which was usually due 
to a. gravitation abscess, but which occasionally resulted 
(Wolff) fmm an osteomyelitis of the pelvis. Why the 
pus should jiursiie this course, and whether it follows a pn.'- 
existing jKith, have not been decidc'd at (he present time. 

If the [xissibility of the occurrence of a liernia is bonw 
in mind, the diagnosis will usually lie made without diffi- 
culty, since tlie redncibility, the gurgling murmur upon 
reduction, the tympanitic note njion percussion, and the 
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Giiliirgenipiit of tlic liomial protrusion ujion augmentatiou 
of the Intra-alxloniinnl pressure will nJiiiit of no other 
iiitt'r|iretatioii. In spite of all this, errors have occurred, 
since the ht'niia has been repeatedly mistaken for a lipoma 
or an abscess, and, in one case in wliicli the latter diagnosis 
was niadf, tfie siiiisequent incision wounded the intestine. 
Lumbar hernias liave fre<|uently been treated with ban- 
dages, the most int)K)rtunt part of which consisted of a 
flat pad placed over the hernial orifice, and it has been re- 
l>eatixllj- observed that tlie mouth of the hernia became 
mark»1Iy smaller under the influence of snch a support. 
Althongh a number of strangulated lumbar hernias have 
Iwpn o|)erated np<m, but two no n -strangulated cases have 
l>een made the subject of surgical intervention. In one 
case Owen performed a radical o]>eratiiin by snturing the 
hernial orifice with catgut; the second case was operated 
U]>on by Kiistei', who closed the orifice with a pednnculated 
skin- muse te-bone flajt. 



INTERNAL HERNIAS. 
According to Bresike, internal, retroperitoneal, or intra- 
alahmiinal heruias include all those whieh arise within the 
ulxlominal cavity, whetlior they develop in normal i)erito- 
nt^l recesses, or in abnormal jH'ritoneiil recesses arising in 
a physiologic manner. It will be seen that this variety 
does not incliide the hernial sacs wliich result from putlio- 
logio processes, such as the formation of u<I]iesions. Since 
Treitx (1857) directed attention to the intni-abdonunal 
hernias and to th<' locations in which they are cliiefiy liiiuKl, 
our knowledge of this variety of hernia has been greatly 



2()rt HERNIA, 

extciuliHl aii<l tlio statistics at our command largely in- 
tTi»aM»<l. 

Till* IrssiT |HTitoiioal cavity {bursa omeivtalis) raay be 
rcgiinL^l as a [)r(M'xisting hernial sac ; other places iD 
w)ii(*h an intni-alMloniinal ])n)trusion of the peritoneum 
may <K»<'iir are the |H'ritoneal nnvss at the duodeno-jejunal 
aii^Ii>, at the ('(>(Mnn, at the sigmoid mesocolon^ and at the 
anterior abdominal wall in the vicinity of tlie bladder. 
We may (»onse(|Uently ditterentiato five varieties of internal 
hernia: (1) Hernia of the foramen of Winslow; (2) 
hernia of tile (hnnleno-jejunal recess; (3) hernia of the 
retroeeeal and iIe(KMK^al nvesses ; (4) hernia of the inter- 
si^moid reeess ; (')) retrovesical hernia. 

1. The hernia of the foramen of Winslow is not very 
frequent, having heen observed only eight times, accord- 
ing to Maydl ; tlie hernias were strangulated in one-half 
of thes(^ cases. The rarity of the hernia is explained by 
the narrowness of the opening, which, on account of the 
position of the liver, of the transverse colon, and of the 
transverse mes(XJolon, will allow of the passage of an in- 
testinal eoil only under certain circumstances. According 
to Merkel, it is to be supposed " that either an abnormally 
long mesentery or a retardation of the normal process of 
fixation of tlie colon must exist if j)ortions of the intes- 
tine arc present in the lesser peritoneal cavity.'' 

2. At the transition of the duodenum into the jejunum 
a number of ])eritoneal diverticula arc found, chiefly upon 
the left side, none of Avhich are constant. It is of practi- 
cal importance to remember that all of the previously 
described left-sided hernias of this region have been found 
in the recessus duodeno-jejunalis sinister or venosus. This 
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peritoneal pocket was named tiy Bniaike, and may be rec- 
ognized by tlie fact tliat the iuil'rior mesenteric vein, and 
occasionally the eolica sinigtra arterj', run in its upper 
margin. Figure 109, A, represents a diiodeno-jejunal 
recess. In these cases the peritoneal pocket is usually 
deeper at birth, but It is not until later In life that it grad- 
ually becomes distended by the entrance of portions of the 
viscera. According to Maydl, the literature wintaina 
about 50 undoubted cases of tliis variety of hernia. To 
these nniMt lie added some rare cases in which the heniia 
developed t4) the right of the plica dut^dcno-jejunalis ; the 
last publication upon this Mubject is one by A. Neumann. 

These hernias vary in size between that of u walnut and 
that of a man's head. When they attain the larger dimen- 
sion, the neck of the hernial sac descends so low that 
sometimes it is situated immediately alongside of the cecum 
and can only be recognized as the recessus duodeno-jejun- 
iilis by the course of the above-mentioned vessels. Figure 
110 represents such a hernia which caused no symptoms 
whatever during life and which was accidentally discov- 
fK\\ at the Pathologic luatitule at Guttiugcn by an autopsy 
upon a man twenty-four years uf age who died of pul- 
monary tul>erculosis. 

3. According to Waldeyer, there are three peritoneal 
recesses about the cecum. The jarietal peritoneum as it 
passes tt» the anterior surface of the cecum forms a fold 
which is called the plku cceca/U; the jjocket below it is 
the fossil oKiKtihi, and from this diverticulum a rtcessaa 
rdi'o-aecaftti sometimes extends liehind the cecum. The 
second pocket is sihiut'il at liie inner side of the cecum 
immediately alMive ihe ilei)cecal junction, and is called the 




s itcocacalie mperior ; it is very fiat and without ai 
practical significance, since it has never yet been observed 
to ooQtaiii a hernia. The third pocket is formed by the 
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plicn ii(>n<^<-alis ns it pasws from the mescnterioluni of 
the !ip[)eu(iix bi t!ie anterior surface of tlie ileum. It is 
callti) the rcwsiiaii Ueotvixatis inferior or ika-appendiailana 
(Fig. Ill), nnd has been observed to coatain hernias. 

There have been only a few examples of a retrocecal 
hernia; the last description of a carefully examined case 
was published by A. Aschoff. Up to the present time 
there have been recorded but tbree cases of ileo-appendic- 
ulai' hernia (Hnow, Nasse, and Kicse). 

4. If the sigmoid wjlon is raised and drawn over to- 
wiinl the right side, the entranoo to a small fossa is some- 
times ol>served at the n»ot of the sigmoid mesocolon ; this 
fossa is situated behind the parietal peritoneum, and is 
known as the r»w»*iw iiUersifftnoideus (Fig. lOt), B). Her- 
iiiua into this poi^ket are extremely rare, only two cases, 
according to Jonncsco, having been observed. 

5. In tlie vicinity of the bladder, in rare cases, the 
plii-a vesicD-mubiliealis lateralis (Plate 2) is so strongly 
develo|ied that a peritoneal pocket is produced which may 
lead to tlie formation of a iiernia. Linhart, Aschoff, and 
Kaufuiauu have each doftcribed such a case of retrovesical 
hercia, or, as it is called by Klebs, hernia retro-peritonealis 
iuiterior. Another and very remarkable case of retrovesi- 
cal hcniitt has been i-ecorded by Saniter; in this instance 
the retni|)erit<>tieal liemial fiao was directed toward the 
|x>lvic floor, without showing any tcntlency to pass be- 
tween the filxTs of the levator ani muscle like a cora- 
nioneing perineal hernia. 

lutcmal hernias cause no symptoms until they become 
strangulated, and even then they exhibit such scant char- 
acteristics that, with the exception of a case of Stauden- 




Fig. 110. — Henifa diuKltno-jcjnualis. When tlie abdunimal cafil; 
WHB opeuett, tiie entire sniall intestine, with the exoeptioii of a tnnell 
portion of the jejiinuin above anil uf tliB ilenni belovr, was fouiid in i 
retroperitoneal hernial asB. The ooils of snutU intestine could eaail; 
be drawn out <if tlie hurniul sno, m no adlieaioim hod formed. A 
white oioatrioial ring pnmed from the edge of the month of the soo tn 
thti root of the nicdeiitery. The heminl orillce was limited tibove bj 
the interior neseoterio vein and below by the ooiioa siniHtni ai 
showing that the hernia wa» situated within the t 
jejunalia (AacboSV 
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meyer, it has never yet been poBsible to make tht diagnosis 
with even a fair degree of probability. An intestiniil 
obstmctiou arising from other causes will usually produce 
exactly the same symptoms. 




npiwiiciiouluria. In oitIlt to lictkT expose this receso, ite upper Iwrder 
liufl been raimd with two forocps and the ileum twisted upon ils 
lon^ptndiiuil aiiii. 



The treatment is that of every intra-abdominal tntee- 
tinal obstniction. As soon as the diagnosis has been 
certainly made the removal of the obstruction and con- 
sequent recovery can only be expected from a laparotomy 
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jHTloniuHl at tlu» wirlitvt jx>ssil)le moment. The iK)S8il)il- 
itv of siirli internal li<Tnias should be borne in mind dur- 
iii^ tin* la|mn>toiny, and if other cau8i*s for intestinal 
obstruction an» wanting, the favorite sitiv of their oceur- 
riMice shouhl Ih» ea re fully ]Kil|)ated. The liernial orifice 
must hv situati^l at thi' jx»int to which the distended afferent 
and the coUapsiHl etferent intestines converge. After the 
hernia has been found and the strangulation relieved, it 
must l)e decided whether the hernial orifiw should be closed, 
and, if so, the method of suturt*. Neumann and Nasse 
c1os(h1 the orifices in their cases with sutures, but Riese 
mentions a case published bv Schott in which the walls of 
the rec(»ssus iUM>-ap|>endicularis s|K>ntaneously became ad- 
herent and formed a cyst which wuised a fatal ileus by press- 
infjT upon the intestine. Such a jK>ssibility is also to be feared 
after a suture of the hernial orifice. Since the extirpation 
of a retrojKM'itoiieal sac is not practicable, particularly in 
largt; hernias, I would reeonuuend, for hernias of the cecal 
region and of the intersigmoid fossa, tiiat the cavity should 
be packed for a certain length of time so as to excite the 
formation of granulation tissue and an adhesion of the 
walls. In the otiier varieties of internal hernia it would 
probably be better to entirely disregard the closure of the 
hernial orifice. 

The results obtaininl in the treatment of strangulated 
internal hernias have been greatly improved in the last 
ten years. While Jonnesco (1800) stated that the three 
cases previously operated upon terminated fatally, a^ did 
all of those which were not operated upon, Riese (1900) 
reported nine cases operated upon in the antiseptic period 
with four recoveries. 
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Jl.aS net. 

CHAPMAN'S MEDICAL JURISPRUDENCE AND TOXICOLOQV. 

Second Edition, Revised. 

Medical Jurispiutl^Hte anii loxiLolouy, By HenbV C. CuAfUAN, M. D.. 
Professor of Institutes of Medicine and Medical J uiisprudence. JcDersoa 
Medical College of Philadelphia. 154 pages, with SS illustrations and 3 
full-page plates in colors. Cloth. Ji.so net, 

CHURCH AND PETERSON'S NERVOUS AND MENTAL DIS- 
EASES. Third Edition, Revised and Enlarged. 

Neri-ous and Mental DisMscs, By ARL-HihAi.ii i_ii[ Ki II. M. D.. Pro- 
fessor of Nervous and Mentii) diseases, Liud \\-i.\A of llie Neurological 
Department. Northwestern University Mciiical School, Chicago; and 
FKliOEklCK Peterson, M, D., Chief of Clinic. Nervous Department, Col- 
lege of Physicians and Surgeons, New York. Handsome oclavo volume of 
87s pages, profusely illmltaled. Cloth, f S,oo net ; Sheep or Half Morocco, 
f6,ao net, 

CLARKSON'S HISTOLOOV. 

A Ten-Book of Histology, Descriptive and Practical. By AbTBURClark- 
soN, M. B.,C. M. Edin.. formerly Dcmonstmlor of Physiology in Ihe Owen's 
College. Manchester : late Demonstrator of Physiology in Yorkshire College. 
Leeds. Large oclavo, 334 pages; 2a engravings and 174 beau lifully colored 
original illustrations. Cloth, (4.00 net. 

CORWIN'S PHYSICAL DIAGNOSIS. Third Edition, Revised. 

essentials of Physical DiagnoMs of the Thorai. By ARTHUR M. CuRWIN, 
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CROTHERS' MORPHINISM AND NARCOMANIA. 

Marptilnism >nd Njrcomiinia frum Opium. Cucam. F.Ehet, Chlunl, Ctiloni- 
form, unci utbrr N.ircolic Drugs ; oUo Ihe l^iiLilci|;y, Trcnlincnl, and Mcdi- 
colrgiil KcLiUonv By T. D, CfcoTHKks. M. O.. Superinleodeni ofWjlnut 
La<l(c llo9|iiliil. IlirtlDnl. Conn.; Pror<a«)r of Mental and Nervous D i5- 
«tn. New York School of Oinicnl Medicine, eit. Handsome tamo i>f 351 
pages. Cloth, (i.oo net, 

DACOSTA'S SURQERV. Third Edition, Revised. 

Modem Surgery, General and OfHTaiive. By JOHN Chalurbs DaCosta. 
M. D., Profrjsor of Prineiplei of Surgery and Clinical Surgery, Jefferson 
Medical Collegia, Philadei|dila : Surgeon to Ihe Philadelphia HMpHal. eic, 

Handsomi! ocluvo vohime of 11 17 pages, profusely UluitnletL Clolh, fcoo 
n<'l ; Sheep or Half Morocco, tf'oa net. 



DAVIS'S OBSTETRIC NURSINQ. 

Qlvtelric and liynecologic Nursing By EDWARD P. Davis, A. M., M. D 
Profrasor of Objietrtcs in Jefferson Medical Collnge and die fhiladelphia 
Polyclinic; Ottslelrician and Gynecologbl to ilie Philadelphia Hospital 
lamo volume of 400 pages, fully illuslraled. Cruihed buckram, (1.75 oet 

DE SCHWEINITZ ON DISEASES OF THE EVE. Fourth Edi- 
tion, Entirely Reset ; Thoroughly Revised and Enlarsed. 

Diseases of ihe Eve. A H.indbonk of Opl>tlialmio l-ractice. By G. E. 
IiK SCHWElNirz. M.D., Proftasor of Opbtfialniology, Jtfferson Medical 
College, Philadclpliiii, cLc. l!,indsonie royal .idavo volume of 700 pngesr 

JS.™ net , Sheep or Half Morocco, (6.00 nci. 



DORLAND'S DICTIONARIES. 



DORLAND'S OBSTETRICS. Second Edition, Revised and 
Oreatly Enlarged. 



cology, Philadelphia Polyclinic. Octavo volume of 707 pages, with BOi 
illus.ratiotis. Cloth. (+.00 net 

EICHHORST'S PRACTICE OF MEDICINE. 

A Text-Book of the Practice of Medicine. Hy DB. HF.RMANN ElCH- 
HORST, Professor of Special Pathology and Therapeutics and Director of 
the Medical Clinic, University of Zurich, Translated and edited by AUGUS- 
TUS A. EsHNER, M. D., Professor of Clinical Medicme, Pbiladelf^ia Poly- 
clinic. Two royal octavo volumes, 600 pages each, 150 illustrations. Per 
set : Cloth, $6.00 net ; Sheep or Half Morocco, 87.50 net. 

EVRE'S BACTERIOLOaiC TECHNIQUE. 

Bacteriologic Technique. A Latioriilory Guide for the Medical, Dental. 

and TecJinjCfll Student. By j. W. H. E,NS.t,M.D., F. R. S. Edin,. Lec- 

tarer on Baclcriology and joint Lcciutet on Procvirai Vi&\\i; W.ta^. 

CSarinc- Cross Hospital Medical Schoo\-, BaeuvKftapM. w ':>vi.™s.^ms. 
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FRIEDRICH AND CURTIS ON THE NOSE, THROAT, AND 
EAR. 

Rhinoioj^. Lsrvngology. and Otology, and Ihcir Significance in Genera! 
Medicine. By De. E. R Friedrich. of Leipjdg, Edited hy H. Holbrook 
Curtis. M. D., Consulting Surgeon lo the New York Nose and Throat Hoi 
pilal. OclBFO, 348 pages. Oolh, (a.50 net. 

PROTHINQHAM'S GUIDE FOR THE BACTERIOLOQIST. 

Laboratory Guide for the BacterioloEisl. Bv I-angdon FbotriNgHam, 
M. D. v., Assistant in Bacteriology and Veterinary Science, Sheffield Scien- 
lifie School. Yale Uniycrsity. niuslraled. Cloth, 75 els. net. 

OALBRAITH ON THE FOUR EPOCHS OF WOMAN'S LIFE. 

Ti.e Kuur Epochs of Woman 's T,ife. A Sludv in Hvgiene. By An\a M 
GaLBRaITH. M. D.. Auliior'if" Hygiene and Phviical Culture for Women"; 
Fellow of the New York Academy of Medicine.etc. With an Introductory 
Note by JOHN H. MussER, M. D.. Profi'5SOt of Clinical Medicine, Universif 
of Pennsylvania, umo volume of 300 pages. Cloth, fi.as net. 

QARRIQUES' DISEASES OF WOMEN. Third Ed., Revised. 

Diseases of Women. By HliNEV J, GARkiui;ES. A. M,. M. D.. Gynecolo- 
gist to SI. Mark's Hospital and lo the German Dispensary, New York City. 
Oc1b™,7s6 pages, with 367 engravings and colored plates. Cloth. J4.50 
net : Sheep or Half Morocco, 15.50 net. 

OORHAM'S BACTeRIOLOQY. 

A L.ibDrBlory Course in Bacteriology. By F. P. GORKAM. M. A.. Assistan 
Professor in Biology, Brovn University. lamo volume of iga pagel, 9: 
illustrations. Cloth, f 1.35 net. 

OOULD AND PYLE'S CURIOSITIES OP MEDICINE. 

Anomalies and Curiosiliia of Medicine. Bv Gkokoe M. Goulr. M. D. 
anrl Walter L. Pvle, M. D. An enc^cloj^dic collection of rare and ck 
traorilinary case* and of the most striking instances of abnormaUty in al 
branches of Medicine and Surgery, derived from an exhauiiive research of 
medical liierature from its origin 10 the present day, abstracted, classified 
annotated, and indeied. Handsome oclavo volume of 968 pages ; 395 en 
graving! and la full-page plates. Popular Edition. Cloth, $3.00 net ; Sheep 
ot Half Morocco, h.oo^net. 

GRADLE ON THE NOSE, THROAT, AND EAR. 

Diseases of the Nose. Tliroal, and Ear. Hy Henry GraolE, M.D,, I'ro- 

fesaor of Ophthalmologv and Otology, Noriliwrslem University Medical 

School, Chicago. Octavo, 547 pages, illutlreled. including a full-page 
colored plates. Cloth, lij.so net. 
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aRAFSTROM-S MECHANO-THERAPV. 

A Tcll-Book of Mrchano-TherRpv (Massage and Medical Gymnastic^'V 
By Axel V. (iKAraTnoM, R, Sc.. M. D„ laic House Physician, aiy Ha*"" 
piml. Hlackwfll s Islnnrl. N, V. iimo, i3qpiigi-s, illusiratod. Cloth. Ji .00 nT 



A Texi-Book of .Surgical Printiplei and Surgical Diseases of (he Face; 
Mouth, and Jaws. For Denlid Sludenu. By H. HoitACE Gkant. A. M. 
M. D., Pro(«sar of Oral Surgery, Louiiville College of Dentistry ; Pro 
fesaor of Surgery and of Cliniol Surgery, MolpiUd College of Medicine 
Ijjulsvjitv, Ky. OclBvo volume of 331 pages, with 6S illusimliuti!^. Cloth, 
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GRIFFITH ON THE BABY. Second Editloa, Revised. 

The Care of the Unliy. By J. P. Cbo^er Gkifkith, M. D.. Clin 
fcsior of Diieniiei of Children, Unlversitv of Pennsylvania ; PhysicU 
Chililrtfn'i Hoipilal. Philailelphia, etc. lamo, 404 pngos, 67 ill" 
and 5 plates. Cloth, (1.50 net. 

ORIFFITM'S WEIGHT CHART. 

Inrnnt's Weight Chart. Designed by J. P. CRozSR CRlFi'tTH, M, 
Clinical Profesior of Diseases of Children, Uni»ersily of Pennsylvania. 
chart* in each pad. Per pad, 50 "" — ■ 

HAVNES' ANATOMY. 

A Manual of Anatomy. By IhvingS. HaVUKS, M. D„ Professor of Prac- 
lical Anatomy in Cornell University Medical College. 680 pages ; 4a dia- 
grams and 134 full-page half-tone illustmtions from originnl photographs of 
the author's disaertions. Cloth. 81,50 net. 

HEISLER'S EMBRYOLOOY. Second Edition, Revised. 

A Teit-Book of Embryology. By KjHN C. HeisLEr, M, D., Profe- 
Anatomy, Medico-Chirurgical College, Philadelphia. Octavo volume 01 405 
pages, handsomely illustrated. Cloth, f a.30 net. 

HIRST'S OBSTETRICS. Third Edition, Revised and Enlarged. 

A Text-Book of Obsiclrics. By Barton Cooke Hirst, M, D,, ProfessOf 
of Obsletriea, University of Pennsyl/ania. Handsome octavo volume of I 
873 pig". 704 iliustralions, 36 of them In colors. Cloth, 83,00 net ; Sheen I 
or Half Morocco, (6.oo net, *^ ■ 

HYDE & MONTQOMERY ON SYPHILIS AND THE VENEREAL 
DISEASES. 3d Edition, Revised and Greatly Enlarged. 

Syphilis and the Venereal Diseases. By JAMES NEVINS HvDE, M. D,, Pro- 
fessor of Skin, Gen ito- Urinary, and Venereal " - - 
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and Fra; 
Montgomery, M. D., Associaie Professor of Skin, Genito-Urinai 
Venereal Diseases in Rush Medical College. Chicago, 111. Ocla' 
pages, profusely illustrated. Cloth, S4.00 net. 
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INTERNATIONAL TEXT-BOOK OF SURGERY. Two Volumes. 
3d Ed., Thoroushly Revised snd Qreatly Ealarsied. 

By American and Brilish Authors, lidiieii by J. COLLINS Warren, M. D,, 
LL.U.. r. R.C.S. (Hon.), Professor of Surgery, Harvard Medical School, 
Boston ; and A. Pearce Gouui. M, S., F. R. C. S., Uclurer on Praclical 
Surgery and Teacher of Operative Sui^cty, Middlesex Hospital Medicd 
School, London, Eng. Vol. I. General jWr^frv.— Handsome octavo, 9K , 
pogei. with 461 beautiful iflusiraiiona and 9 lithi^raphic plates. Vol. \\. 
Sfiiiiil or Ifigiaiial Surgtry, — Handsome oclavo, 1132 pages, with 41)9 
beautiful illuslralioTis and 8 lithographic plates. Prices per volui 
Cloth, ^5.00 net ; Sheep or Half Morocco, ^.ao net. 
" II ii the noH valuable wotk on Ihe auMei^t ifaai hu appantd Is tame van. 

^an !> njiully u. Whit i< npecully 10 be recommended Is lb" "alnstaiiin/cndQ 
af CMch writer to make hll nibjbrl clor itnd m the point. To ihla end nanicululy ia 
tecbnique uf opcrilions lucidly described In all necettary deioil. And wliMl the work li up 

pull oF the body b^nft pven in full dciuih. I'bere n nnl a chapter in Ihe work &otn whlcb 

JACKSON'S DISEASES OF THE BYE. 

A Manual of Diseasea of Ihe Eve. By EDWARD JacKson, A. M., M. D., 
Emeritus Professor of Disease! of Ihe Eye, Philadelphia Polyclinic and Col- 
lege for Graduates in Medicine, izmo, volume of 535 pages, with 17B illu«- 
iratiorts, mostly from drawings by Ihe author. Qoth. 82.50 net. 

JELLIFFE AND DIEKMAN'S CHEMISTRY. 

A Te«-Book of Chemistry. By SMITH Elv jELLtFFE, M. D.,4'K, D.. • 
Professor of Pharmacology, College of l^armacy, New Vorlt ; and Gkorgs 
C. DIEKMAN, Ph, G., M. D., Professor of Theoretical and Applied Fliar- 
macy. College of Pharmacv, New York. Octavo. 550 piiges, illustrated. 
kta,l, Shortly. 

KEATINQ'S LIFE INSURANCE. 

How 10 Enaminefor Life Insurance. By John M, Keating, M. D., Fellow 
of the College of Physicians of Philadelphia; Ex -President of Ihe Association 
of Life Insurance Medical Directors. Royal octavo, all pages. With 
numerous illuslrations. Cloth, fa.oo net, 

KEEN ON THE SURQERV OF TYPHOID FEVER. 



geiy and of Oinical Suntery, Ielfer»on Medical College, Philadelphia, t 
Octavo volume of 386 pt^es, lIlustTated. Cloth. $3.00 net. 

KEEN'S OPERATION BLANK. Second Edition, Revised Form. 

An Operation Blank, with Lists of Instruments, etc. Requite 
Operations. Prepared by W, W, KEEN, M. D., LLD., T.R.C.S. (Hon.). 
Professor of the iVinciple^ of Surgery and of Clinical Surgery, Jefferson 
Medical College. Philadelphia. Price per pad, of Jo blanks, 50 els. net 

KYLB ON THE NOSE AND THROAT. Second Edition. 

Diseases of the Noic and Ihmal. By D. Braden K^lk. M. D., Clinical 
Professor of Laryngology and Rhinoiogy. JefferMiVL Wv.i&taJ'^jiSiK.tt ,V\i*».- 
delpbia. Octavo.646pBges; ovet vyj \\iiis\ra.'i'ujv.^aiAfc.\((MiiijwS'SiK-'S«^»=*" 
aolfa, ^4.00 net 1 Sheep ot HaU Uorocco,teJ3Q wv. 
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LEW, KLEMPEREk. AND ESHNER'S CLINICAL BACTERI-^ 
OLOGY. 

The Elements of ainlcal Baeieriology. By DR. Ernst Lew. Profeuor 
in the UnlvcTidy of Slrashurg. and DB. FELIX Klemfbbek, Privaldoceni 
In the Unirenily of Stnisburg. Translated and eililed by AUGUSTUS A 
EsHNER. M. D., Professor of Clinical Medicine. Philadelphia Polyclinic! 
Ocla»o, 440 pnges, fully ill us (ruled. Clolh. fa, 50 net. 

LOCKWOOD'S PRACTICE OF MEDICINE. Second Edition, 
Revised and Bnlarged. 

A Manuil uf il>f Priirlice nf M':dicine. By GeorciE Rok L.ijcKW(k>I\' 
M, II.. A'liiiil II : ['.lyiitiiin m liellfiviie Uospit.il. New York. Octavo. * 
pa^iis. fully iliiisira'vd, tniluding 33 colored plates. Clolh, 54,00 ne 

LONG'S SYLLABUS OF OYNECOLOOV. 

A Syllabus of Gynecology, arrnnged in Confonnily with "An Ai 
Text-Book of Gynecology." By I. W. Long. M. D.. Professor . 
eases of Women and Children. Medical College of Virginia, etc. 

MACDONALD'S SURQICAL DIAQNOSIS AND TREATMENT.;] 

Surgical Diagnosis and Trealmcnl, By J. W. MacdonaLD, M. D. Edll 
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800 pages, fully illustrated. Qo^ 



MALLORV AND WRIGHT'S PATHOLOGICAL TECHNIQUS^J 
Second Edition, Revised and Enlarged. 

logical Tcehniiiue. A Practical Manii.ii for Laboratory Work » 
P.iihology, Bacleriologv, and Morbid Anatomy, wilh chaplera on PosN'l 
Mortem Technique and the PerfOTmante of Aulopsies, By FRANK B. 
MaLIXIRV, a. M., M. D., Assislani Professor of Pathology, Harvard Uni- 
versity Medical School, Boston; and )aMES H. Wriuht, A.M., M. D., 
Inslruclor in Pathology, Harvard University Medical School, Boston, 
Octavo. 43a pages, fully IlluslrBlftl. Clolh. $3.00 net, 

JHcCLELLAN-S ANATOMY IN ITS RELATION TO ART. J 

Anatomy in its Relation lo Art. An Expusltiun of the Bones and MusclM 
of tiic Human Body, with Reference to their [nfluence upon its Actlo^ 
and Eiternal Form. By GeiJRCB McClF-U-aN, M. D.. Professor of Anati' 
omy, Pennsylvania Academy of Fine Arts. Handsome quarto, g by iijt 
inches. Illustrated with 338 original drawings and photographs. a6o poees 



Regional Anstomy in its Relailons to Medicine and Surgery. By George 
WtCLELLAN. M, D., Professor of Anatomy at the Pennsylvania A™rf»,... 
oS Fine Arts. In two handsome quAnu ■io\'imei,W\ ^A^e^. r 
All-page ehroTnO-^ithagrapKic p^aM;*, tBViQiw<Jvv.?.*ve a.M«i 



McFARLAND'S PATHOQENIC BACTERIA. Third B^tUta, 
increued in size by over loo Pages. 

Tcll-Bnok upon the Palhogenic Bacteria. Bv lOSEPH McFARLAND, 
M. D., Prufmsar of Palhology and Bacleriology" Medioo-Chirureira " ' 
lege. Pliil^., elc. Oclsvn, 6ii pa^es, finely illuslrated. Clolh. $$.35 

MEIOS ON PEEOINQ IN INFANCY. 

Feeding in Early Infancy. By ARTHUR V. MlIGS, M. D. Bound I1 

doih. Rush lodges, 35 cts. nel, 

MOORE'S ORTHOPEDIC SURQERY. 

A Manual of Orthopedic Surgery. By James E, Moobe. M. D., Professor 
of Orthopedics and AdjuncI Professor q( Clinical Surgery, Universily of 
Minneioia. College of Medicine and'Surgery. Octavo volume o[ 356 page*, 
handsomely illusttaled. Clolh, $x.so nei. 

MORTEN'S NURSES' DICTIONARV. 

Nurses' Dictionary of Medical Terms and Nurai 
Definilions of the Principal Medical and Nursin;, 
of Ibe InslrumenB, Drugs. Diseases. Accidents. Ttealments. Operalionsi 

Foods, Appliances, elc. encountered in the ward or " -■-- -"' "" 

HoNNOR Morten, author of" How 10 Become a I 
pages. Clotli. fi.Qo net. 

NANCREDE-S ANATOMY AND DISSECTION. Fourth Edition. 

Essentials of Anatomy and Manual ot Practical Dissection. By ChaKLBS 
B. NaNCREUe, M. D.. Ll^D., Professor of Surgery and ot Clinical Suijery. 
Univeisity of Michigan, Ann Arbor. Posl-oelavo, 500 pages, with full-pag« 
lithographic plates in colors and nearly aoo illustrations. Extra Cloth (or 
Oilcloth for dissection-room), Jia.oo net. 

NANCREDE'S PRINCIPLES OF SUROERV. 

Lectures nn the Principles of Surgery. Bv Chari.rs B. Nancrede. M. D., 
M.,D., Professor of Surgery and of Clinical » 
Ann Arbor. Octavo. 39B pages, illuslraled. 

NORRIS'S SYLLABUS OF OBSTETRICS. Third Edition, 
RevlKd. 

SylUbus of Obstetrical Lfictures in Ihe Medical Department. University of 
Pennsylvania. Bv RICHARD C. NoRkIS, A. M.. M. D., Instructor in Obslel- 
rics and Lecturer on Clinical and Operative Obstelrio. Universily of Pena- 
sylvania. Crown octavo, asa pages. Oolh, interleaved, Ja.ot 

DQDEN ON THE URINE. 

ainical Eiami nation of the Urine and Urinarv Diagnosis. A Clinical Uulde 
tor the Use of Praelilioners and Students of Medicine and Surgery. By J. 
Bercb-I Ocden. M. D.. lately Instructor in Chemislry. Harvard Unlvei^ 
sily Medical School. Handsome octavo, 416 pages, with 54 illustration* 
and a number of colored plates. Cloth. Jj.oo net, 

PENROSE'S DISEASES OF WOMEN. Fourth Edition, (L««teML. 

A Text-Book of Diseases o! VJomctv. B-^ C\\K"i-v*a %. V»s.*ws*-'*-'^, 
Ph. D., formerly Professor ol G>mcd\oh,'j m v^ieViTCwwwVto'^^"™^^™ 
Octavo volume of 539pagei, wviiiaatS«Ui\t»v'v«™- >^\q'«».W1^ 
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PYB'S BANDAQINQ. 

Elememary Bundling and Surgical DrFuing. Wilh Directions concemiTig 
the Immediaie Treiilnieiil of Coses o[ Emergencv. By WALTER. Pvt, 
F. R C. S., law Surgeou lo Si. Mary's Hospital, London. Small lanw. 
^iver 80 illuilrniiDns. Ooih. flexible coven, 75 cts. net. 

PVLE'S PERSONAL HYQIENE. 

A Manual of Hcisonal Hygiene. Proper Living upon a Physiologic Baiis, 
Ediled by WaI.IEr L. Pvle. M. D., Assiaiant Surgeon lo the Wiils E>t 
Ho»pi1;il. PliilailelpJiiii. Oclavo volume of 344 pages, (ully illuslralert. 
Clolh, 11.50 net. 

RAVMOND'S PHYSIOLOQY. Second Edition, Eatirely Re- 
written nnd nrcatly Enlarged. 

A Tcni-lt Ill Ji.isErn H, Raymond, A.M.. M.D.. 

Professor ..11 ■ 1 1, i^nni? in (ht- Ijing Island College Hospilal, 

and DlrntoL ■■ ;: i.i Hiuii;lBnd Ijiboralory, New York. Ocuvo, 

668 pagcb, 44j j.:^.ii.i;iuIl^. t-laiii, S350 net. 

ROBSON AND MOYNIHAN'S DISEASES OF THE PANCREAS. 

niscaaes of Ihe Pancreas. By .\. W. M*¥o Kohson. F. R. c. S., Leeds, 
Senior Surgeon lo Leeds General Infirmary; Emcnlus Professor of SufEerv 
VorksWre College of Victoria University : and B, G. A. MovNiHAN M B 
F, R. C. S,, Aislslant Surgeon Ueds G. 
Anatomy, Vorkshlre College. Hundson 
Ootli. (0,00 net. 

SALIN'OrR AND KALTRYKR'S MODERN MEDICINE. 

I- S,\].i.MiRH, M. D., Professor of Clin- 

; . i] 1 oll.'Ke ; und F. j. Kai.tever, M. D., 
■> ■ . I^'fl'-Tson Medical College. Handsome 

..... L \..-j.: , m!u,;i.l'... ;. ciQili, $4,00 net, 

SAUNDBY'S RENAL AND URINARY DISEASES. 

Lectures on Renal nnd Urinary Diseases. By Riibert Saundbv M D 
Edin.FellowoflheRoyalColiegeof Physieions, Ijindon, and of the Royal 
Mcdico-Chirurgieal Society: Professor of Medicine in Mason Colleee, Bir- 
mingham, etc. Oclavo, 434 pages, with mimerous inuslrationa and 4 colored 
plates. Clotb, 21.50 net. 



SAUNDERS' POCKET MEDICAL FORMULARY. Sixth Edi- 
tion, RevUed. 

By William M. Powell, M. D., auihor of " Essenlials of Diseases of 
Children"; Member of Philadelphia Palhologi col Society. Containing 1844 
formulEe from the best-known authorities. With an Appendix containing 
Posological Table, Formula and Doses for Hypodermic Medication. 
Poisons and their Antidotes, Diameters of the Female Pelvis and Fetal 
Head, Obstetrical Table, Diet Lists. Materials and Drugs u^ed in Antiseptic 
Surgery, Treatment of Asphyiia from Drowning, Surgical Remembrancer 
Tables of Incompatibles, Eruptive Fevers, e' "— >"- " ■ 
with side index, wallet, and flap, j^.oo net. 




SAUNDERS' QUESTION -COMPENDS. See page i6. 
SCUDDER'S FRACTURES. ThiriJ Edition, RevJBed. 

The Trenlmenl of Frnclures. By CHAS L. ScUDdeb, M. D., Assialaot In 
Clinical and Operative Surgery. Harvard Unisersity Medical School. Oc- 
tavo. 485 pnges, wllh 645 original illustrations. Polished Buckram, (4,50 
net; Half Morocco, fc.50 net. 

SENN'S QENITO-URINARY TUBERCULOSIS. 

Tuberculosis of the Genito- Urinary O^ans. Male and Female. Bj NICH- 
OLAS Senn, M, D„ Ph. D., Lt„D., Profeisor of Surgery. Hush Medical 



SENN'S PRACTICAL SUROERY. 

rmciical Surgery. By NjCHOI.AS SENN, M. D„ Ph. D„ LL.D,. IVofessor 
of Surgery, Rush Medical College. Chicago, Handsome octavo voJume 
of 1133 pages, 64a illustrations. Cloth, $6.00 net ; Sheep or Half Morocco, 
fo.oo nei. By Sutscription. 

SENNAS SYLLABUS OF SUROERY. 

A Syllabus of Lectures on the Practice of Surgery, arranged in conformity 
with "An American Teit-Book of Surgery." By NICHOLAS Senn, M. D., 
Ph.D., LL.D.. Professor of Surgery, Rush Medical College. Chicago. 
Cloth, ti.50 nel. 

SENN'S TUMORS. Second Edition, Revised. 
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IT Is univenalty acknowlcdgiid Ihat ihc Germim lad (he wi 
ud oC in tke Carnaii worlu oo this ubjcd, N«bni«cl'a ■ 
Thrampfo" it conceded by jcboJBra m be wiihoui .lUMlicn Ihe bat SyBtem ol Medicine 
1b eiiatCDce. So rnKOHry li thli Ixwk in tbe study of InLernol Medlcing that it comei 
lusely to ibli country in tbe origiul Gcrmui. In view of these facli, Meisn. W. K 
Saunden & Company have unaged with the publisbErs lo iuuc u ance an autboriicd 
American EdiliaD of thii gteal ptaclice of medicine. 

exccllenl ptaclicCn and itleclcd with especial thought of the nerds oT the practlaiDf 

work, and the purchaiier will therefore obtain at leu tbaa balfihecosi the cream of tixeoripi' 

□ai. Later tbe special and more strictly adentlfic vohimei wlU be oHettd (ram lime to lime. 

The work will be translated by men po»e>»nE thorough kncwledge of both English and 

German, and encfa valume will be edited by ■ prominent ■pecinUet on the subject to 

wilt be more tban a tneie tmnalaiioD of the Gennao i for. In addiiloa to tbe matter csmamed 
la the origlnil, i( will repretent the very tatnt views of the leadlnir American and 
English speilaliatl in the various depanments of Internal Medicine. The whole Sysrnm 

[or the American edition, and will choose the editors of the different TOlnmes. 

Unlike most wnrks of this kind, iis publication wUl not be eitended over a num- 
ber of yean, but five or sii volumes will be Isnird during tbe comin); year, and the 

dale of it* puhlicollon by the eminent editor. This will obviate die objection that has 
heretofore existed to systems pnblisbed in a number of volumes, since the subictlber will 
receive tbe completed work while the career volumes are sliU fresh. 

The nsual method of publishers, when issuing a work of this kind, has been to compel 
phyak:lana to take the entire System. This seems to us In many cases lo he iindesirable. 

Therefore, In pu rch asing tids practice, physicians will be given the npportunlty of 
subscribbig for it In entirely : but any sin|[le valume or any number of volumes, each com- 

meihod, while not so prolitable to the publishers, o^ra CD the pQrchaaer many advKQ- 
tafea which will be appreciated by Ihosc who do hot care to subscribe for the entire work 
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